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May  8,  1890.— Ordered  to  be  printed. 


Mr.  StEWABT,  from  tbe  Select  Committee  on  Irrigation  and  Reclama- 
tion of  Arid  Lands,  submitted  the  following 

REPORT: 

[To  accompany  8.  2104.] 

Before  giving  a  detailed  account  of  tbe  investigations  of  your  com- 
mittee, some  general  observations  and  snggestions  as  to  what  action 
should  be  taken  by  tha  Government  to  enable  tbe  people  to  reclaim 
and  settle  upon  the  arid  lands  of  the  United  States  are  submitted. 

Over  two  fifths  of  the  area  of  the  United  States,  exclusive  of  Alaska, 
requires  irrigation  to  insure  regular  crops,  and  in  at  least  four-fifths  of 
tbe  arid  region  irrigation  is  a  necessity  for  the  production  thereof. 
This  arid  region  comprises  between  1,200,000  and  1,300,000  square 
miles,  being  a  third  larger  than  -British  India  and  very  similar  to  it  in 
its  general  characteristics. 

Attention  is  called  first  to  that  portion  of  the  great  plains  between 
the  Canadian  line  and  Mexico,  and  tbe  foothills  of  the  Rocky  Mount- 
ains and  a  line  following  where  the  rain-fall  ceases  to  be  sufficient  to 
produce  regular  crops.  This  line  is  not  a  straight  one.  It  curves  botb 
east  and  west,  and  is  sometimes  found  about  the  ninety-eighth  meridian 
of  west  longitude,  and  sometimes  as  far  west  as  tbe  one  hundredth 
meridian.  This  region  contains  about  200,000  square  miles.  The  soil 
is  exceedingly  fertile  and  the  climate  salubrious ;  and  in  the  eastern 
part  of  it,  while  irrigation  is  important,  fanning  can  be  prosecuted, 
except  in  seasons  of  drought,  without  irrigation.  Still  for  a  portion  of 
each  summer  a  supply  of  water  under  the  farmers' control  would  always 
be  of  great  importance. 

The  Missouri  River  with  its  numerous  branches;  tbe  Platte  River, 
also  with  several  branches;  the  Arkansas,  and  a  number  of  other 
streams  of  less  importance,  flow  through  these  plains.  To  what  extent 
these  rivers  and  Ibeir  tributaries,  together  with  tbe  water  that  may  be 
Stored  in  reservoirs  wbicb  now  runs  to  waste,  carrying  silt  and  increas- 
ing floods  in  the  Lower  Mississippi,  may  be  utilized,  is  as  yet  undeter- 
mined. Itis  confidently  believed  that,  with  restraining  dams  to  hold  back 
the  water  of  the  numerous  lakes  found  at  the  headwaters  of  tbe  various 
tributaries  of  these  rivers,  and  reservoirs  constructed  at  otber  suitable 
liointB,  together  with  tbe  aid  of  the  natural  flow  of  the  streams,  a  very 
large  extent  of  country,  now  comparatively  worthless,  could  be  made 
exceedingly  productive,  while  tbe  floods  in  the  Lower  Mississippi  would 
be  greatly  alleviated. 

The  rain-fall  on  these  great  plains  comes  not  in  gentle  showers  with 
cloudy  weather,  as  is  the  case  farther  east,  but  falls  in  torrents  upon 
limited  areas ;  sometimes  iu  one  place. and  sometimes  in  another ;  and 
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it  often  happens  that  while  a  violent  storm  is  raging  in  one  locality,  a 
few  miles  distant  there  will  be  sunshine  and  a  clear  sky. 

Experience  has  shown  in  Kansas,  Nebraska,  and  other  localities,  where 
the  to  mi  try  is  settled  and  the  land  cultivated,  that  this  erratic  and 
irregular  rainfall  is  greatly  modified  and  the  moisture  more  evenly 
distributed.  It  is  believed,  from  the  experiences  of  this  and  other  coun- 
tries, that  as  settlement  advances  the  climatic  conditions  will  be  very 
much  improved,  although  there  may  not  be  much  increase  in  the  aggre- 
gate of  precipitation.  It  is  also  anticipated  that  much  irrigation  may 
be  practiced  throughout  these  plains  by  the  local  storage  of  the  storm- 
waters  in  small  artificial  reservoirs  constructed  by  the  farmers  them- 
selves. 

There  is  another  and  a  very  remarkable  development  of  water  supply 
in  various  portions  of  these  plains.  Artesian  wells  have  been  bored 
along  the  valley  of  the  James  River,  in  the  States  of  North  and  South 
Dakota,  which  surpass  in  the  flow  of  water  a'ny  wells  in  the  United 
States,  and  probably  any  in  the  world.  Wells  have  alHo  been  bored 
with  success  in  Colorado,  Kansas,  Texas,  and  other  places  east  of  the 
Rocky  Mountains. 

All  the  country  west  of  the  eastern  base  of  the  Rocky  Mountains  to 
the  Pacific  Ocean  requires  irrigation,  except  that  part  of  Washington, 
Oregon,  and  northern  California  west  of  the  Cascade  Mountains,  and 
comparatively  small  areas  in  eastern  Oregon,  Washington,  and  north- 
ern Idaho,  which  receive  moisture  from  the  storms  of  the  Pacific  Ocean 
passing  through  the  gap  in  the  Cascade  Mountains  where  the  Columbia 
River  flows.  This  arid  region  includes  Montana,  Idaho,  Wyoming, 
Utah,  New  Mexico,  Arizona,  Nevada,  nearly  all  of  California,  the  larger 
portion  of  Colorado,  Oregon,  and  Washington,  and  mora  than  one-third 
of  Texas. 

The  principal  rivers  and  streams  are  the  headwaters  of  the  Missouri, 
the  Platte,  the  Arkansas,  the  Rio  Grande,  and  Red  on  the  east  of  the 
summit  of  the  Rocky  Mountains.  The  great  basin  between  the  Rocky 
and  the  Sierra  Nevada  Mountains  is  drained  by  the  Colorado  and  the 
Colombia  Rivers  and  their  tributaries.  The  principal  ranges  of  mount- 
ains are  the  Rocky,  the  Sierra  Nevada,  the  Cascade,  the  Wasatch,  and 
the  Bitter  Root. 

A  GENERAL  DESCRIPTION. 

Montana  extends  from  the  one  hundred  and  fourth  degree  of  longi- 
tude to  the  one  hundred  and  sixteenth  degree  of  longitude,  west  from 
Greenwich,  and  is  bounded  on  the  north  by  the  British  possessions, 
and  on  the  south  by  Idaho  and  Wyoming.  It  contains  143,776  square 
miles.  While  it  equal*,  if  it  does  not  surpass,  any  other  State  or  Ter- 
ritory of  the  United  States  in  mineral  resources,  it  has  a  vast  amount 
of  good  agricultural  land,  and  an  abundant  supply  of  water  for  the  pur- 
pose of  irrigation.  The  eastern  half  of  the  State  is  watered  by  the 
numerous  branches  of  the  Missouri  River,  which  head  in  high  mount- 
ains where  the  precipitation  is  very  great..  The  streams  are  of  such  an 
altitude  as  to  afford,  an  opportunity  to  divert  them  over  very  large 
areas  of  the  most  fertile  land.  The  western  half  of  the  State  is  watered 
by  the  tributaries  of  the  Columbia  River,  which  find  their  sources  in 
the  Rocky  Monntaius,  and  flow  west  through  numerous  fertile  valleys. 
The  agricultural  capacity  of  the  State  is  very  great,  and  the  farmers 
in  this  region  have  great  advantages  in  the  borne  market  created  by 
extensive  mining  operations  carried  on,  which  must  be  continued  for 
an  indefinite  period. 
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Washington,  east  of  the  Cascade  Mountains,  would  be  greatly  bene- 
fited by  irrigation,  and  large  areas  of  it  must,  be  irrigated  to  produce 
crops.  It  is,  however,  more  favorably  situated  than  any  of  the  other 
interior  States  on  account  of  the  great  opening  in  the  Cascade  Moun- 
tains through  which  the  Columbia  River  flows.  The  month  of  the  Co- 
lumbia River  is  a  great  storm  center.  The  western  °r  Chinook  winds  in 
winter  focusing  there,  drive  the  clouds  through  the  Columbia  River  Pass 
and  their  contents  are  precipitated  when  they  strike  the  Bitter  Root 
Mountains  in  northern  Idaho  and  other  elevations  in  eastern  Oregon  and 
western  Montana  and  Washington.  Iu  these  localities  farming  is  suc- 
cessfully conducted  without  irrigation,  although  in  most  places  the  prac- 
tice would  be  highly  beneficial.  There  are  large  sections  not  reached 
by  sufficient  rain-fall,  occasioned  by  the  passage  of  clouds  through  the 
Columbia  River  Pass.  These  sections  must  be  cultivated,  if 'at  all;  by 
irrigation.  To  what  extent  the  Columbia  River  and  its  tributaries  may 
be  utilized  for  this  purpose  in  eastern  Oregon  and  Washington  is  not 
yet  determined.  There  is  a  large  extent  of  Oregon  east  of  the  Cascades 
which  possesses  great  natural  fertility,  bnt  it  is  entirely  dependent  upon 
irrigation. 

Idaho  comprises  86,294  square  miles.  The  northern  part  of  it,  com- 
monly known  as  the  Pan  Handle,  is  well  supplier!  with  water,  and  farm- 
ing is  prosecuted  with  success  without  irrigation,  although  it  would 
be  of  great  advantage,  and  the  water  for  that  purpose  can  be  easily 
obtained.  The  great  valley  of  southern  Idaho,  through  which  the 
Snake  River  and  its  tributaries  flow,  is  the  largest  interior  valley 
in  the  United  States  which  can  be  irrigated  by  one  general  system. 
The  Snake  River  passes  through  this  great  valley  and  heads  with  its 
numerous  branches  in  the  high  mountains  of  Wyoming,  near  the  Yel- 
lowstone Park,  where  there  are  numerous  important  lakes  which  can  be 
utilized  as  reservoirs  to  keep  back  the  flood  waters  until  the  season  of 
irrigation.  The  land  of  this  great  valley  is  exceedingly  productive. 
That  in  the  vicinity  of  Boise-City  is  already  under  a  high  state  of  culti- 
vation, producing  all  the  crops  and  fruits  of  the  temperate  zone  to  per- 
fection and  in  great  abundance.  The  climate  is  mild,  being  modified  by 
the  Chinook  winds  from  the  Pacific  Ocean  passing  through  the  opening  , 
in  the  Cascade  Mountains  where  the  Columbia  River  flows.  Their  ef- 
fects are  felt  in  Montana  and  as  far  east  as  Utah.  Idaho  is  also  cele- 
brated for  its  mineral  resources  and  has,  like  Montana,  a  most  impor- 
-  tant  home  market  for  its  agricultural  products. 

Wyoming  comprises  97,883  square  miles.  Much  of  this  Territory  lies 
at  a  high  altitude,  and  its  mountain  peaks  are  covered  with  perpetual 
anow.  It  abounds  in  mineral  resources,  particularly  in  coal  and  iron. 
Its  coal  mines  along  the  liue  of  the  Union  Pacific  Railroad  are  already 
being  developed  on  a  magnificent  scale.  It  also  has  great  agricultural 
resources.  The  line  of  the  Union  Pacific  Railroad  passes  through  the 
least  inviting  portion  of  the  Territory.  The  traveler  over  this  thorough- 
fare will  necessarily  underrate  the  value  of  Wyoming  as  an  agricult- 
ural country,  but  it  is  now  ascertained  that  the  Laramie  Plains  and 
other  parts  of  the  Territory.traversed  by  the  Union  Pacific  Railroad, 
when  irrigated,  produce  cereals  and  the  hardier  vegetables  in  great 
abundance.  The  northern  part  of  the  Territory  is,  however,  the  best 
agricultural  country.  The  Yellowstone  and  other  branches  of  the  Mis- 
souri have  their  sources  in  Wyoming,  and  the  numerous  valleys  through 
which  they  flow  produce  all  the  crops  and  fruits  of  the  temperate  zone. 
There  are  also  large  areas  in  the  eastern  part  of  Wyoming  that  can 
be  irrigated  and  brought  under  cultivation.  There  can  be  no  question 
about  the  natural  resources  of  this  Territory  and  that  it  is  capable  of 
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supporting  a  very  large  population.  It  also  has  a  home  market  which 
must  increase  indefinitely  as  its  coal  and  iron  mines  are  developed  and 
utilized. 

Colorado  comprises  104,500  square  miles,  and  it  possesses  many  natu- 
ral advantages.  The  Platte  and  Arkansas  extend  their  branches  into 
the  Rocky  Mountains,  which  constitute  the  backbone,  so  to  speak,  of 
this  State,  and  their  waters  are  already  distributed  over  many  thou- 
sands of  acres  of  irrigated  land.  The  Rio  Grande  also  heads  in  the 
mountains  of  this  State,  and  before  it  enters  New  Mexico  passes 
through  extensive  valleys  which  are  rapidly  being  brought  under  cul- 
tivation by  irrigation  works  of  great  extent.  On  the  western  slopes, 
in  the  valleys  of  the  Grande  and  Uncoupahgre  Rivers,  there  are  con- 
siderable areas  under  ditch.  Colorado  is  drained  on  the  west  by  the 
Colorado  River  and  its  tributaries.  It  is  also  a  great  mineral  State 
and  contains  mines  of  almost  every  description.  It  abounds  in  gold, 
silver,  iron,  and  coal.  The  enterprise  of  the  people  of  this  State  seems 
to  know  uo  bounds.  The  wisdom  of  its  laws  regulating  the  use  of  water 
challenges  the  admiration  of  all  who  investigate  them.  The  success  of 
the  pioneers  of  this  State  in  reclaiming  the  desert  by  means  of  irriga- 
tion,and  their  wisdom  in  legislating  forks  regulation,  furnish  examples 
which  are  worth  following  throughout  the  arid  region. 

Utah  comprises  84,476  square  miles.  Here  irrigation  was  first  begun 
in  the  United  States  by  the  Anglo-Saxon  race.  It  was  inaugurated  in 
1848  by  the  Mormons  when  this  was  the  most  isolated  portion  of  the 
continent  between  the  British  line  and  the  City  of  Mexico.  The  fru- 
gality, enterprise,  and  perseverance  of  the  Mormons  in  reclaiming  the 
desert  lands  of  Utah,  and  their  mode  of  distributing  the  water  and 
dividing  the  laud  among  their  people,  furnish  an  example  of  what  is 
possible  in  the  arid  region,  and  has  already  done  much  to  encourage 
the  pioneers  of  the  West  to  build  up  States  in  a  country  which  fifty  years 
ago  was  designated  on  the  maps  as  the  Great  American  Desert.  A 
person  familiar  with  tbe  history  of  the  Moriuou  settlements  in  Utah, 
their  hardships,  privations,  and  saocessea,  must  necessarily  sympathize 
with  them  as  a  people  and  look  forward  with  anxiety  and  hope  to  tb  e 
day  when  their  institutions  will  be  in  harmony  with  the  laws  of  the  - 
United  States,  and  Utah  be  permitted  to  join  the  sisterhood  of  States. 
The  Great  Walt  Lake  basin  is  watered  by  rivers  and  streams  Sowing  from 
the  Wasatch  Mountains,  the  Bear  and  the  Jordan  being  the  largest. 
The  amount  of  land  tinder  cultivation  by  irrigation  in  this  Territory  is 
about  600,000  acres,  which  may  be  increased  to  3,000,000  acres  when  the 
waters  which  are  found  in  it  and  which  flow  through  it  are  utilized  and 
properly  distributed.  Utah  has  also  mineral  resources  of  vast  extent, 
which  are  comparatively  untouched.  It  has  extensive  coal-fields.  Hen 
and  valuable  mines  of  gold,  silver,  and  lead,  furnishing  an  important 
home  market. 

Nevada  comprises  112,090  square  miles.  It  abounds  in  mines  of  gold, 
silver,  copper,  salt,  borax,  aud  other  minerals.  Its  agricultural  re- 
sources by  irrigation  are  sufficient,  wben  developed,  to  support  a  large 
population.  The  western  part  of  the  State  is  watered  by  the  Truukee, 
Carson,  and  Walker  Rivers,  which  head  in  numerous  lakes  in  the  Sierra 
Nevada  Mountains,  where  the  precipitation  is  greater  than  in  any  other 
part  of  tbe  United  States,  except  in  the  Cascade  Mountains  in  Wash- 
ington. These  streams  flow  into  Nevada  and  sink  in  the  sand  or  form 
lakes.  It  is  estimated  that  from  a  million  to  a  million  and  a  half  acres 
of  land  may  be  irrigated  by  these  streams.  The  Humboldt  River  beads- 
near  tbe  Utah  line,  and  tbe  Central  Pacific  Railroad  passes  through 
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the  valley  of  this  river  for  about  250  miles.  Much  of  this  valley  may 
be  reclaimed  by  storing,  and  an  economical  use  of  the  water.  This  river 
lias  many  branches  and  fertile  valleys,  both  to  the  north  and  to  the 
south,  which  are  already  cultivated  to  a  considerable  extent  by  means 
of  irrigation.  While  there  are  large  parts  of  the  State  that  must  re- 
main deserts  for  want  of  water,  still  there  are  valleys  interspersed  in 
the  mountains  throughout  the  State  of  exceeding  fertility,  and  for  which 
water  can  be  procured  for  irrigation.  In  the  southern  part  of  the  State 
there  is  a  large  extent  of  rich  laud,  and  the  remains  ot'irrigation  works 
found  in  that  vicinity  show  that  the  country  was  once  inhabited  by  a 
race  which  cultivated  the  soil.  The  people  of  Nevada  were  at  first  ex- 
clusively engaged  in  mining,  the  agriculture  that  was  pursued  being 
solely  for  the  purpose  of  supplying  raining  camps.  But  they  are  now 
turning  their  attention  to  agriculture  with  good  success.  This  State 
will  also  have  the  advantage  of  a  large  home  market  in  supplying  the 
mining  com ra unities. 

California  is  one  of  the  most  remarkable  States  in  agricultural  re- 
sources, variety  of  climate,  and  products  in  the  United  States,  and 
probably  is  unsurpassed  by  any  country  in  the  world.  It  also  com- 
menced its  career  as  a  mining  State,  aud  for  twenty-five  years  after  the 
discovery  of  the  gold  mines  little  attention  was  paid  to  agriculture.  It 
is  noteworthy  that  the  great  valleys  of  California,  now  so  productive, 
were  regarded  a  few  years  ago  as  deserts',  aud  were  occupied  only  by 
roaming  herds  of  Mexican  cattle.  Irrigation  in  this  State  is  being 
developed  on  a  grand  scale  and  with  wonderful  success.  Land  that 
remained  subject  to  private  entry  at  $1.25  per  acre  for  twenty-five  or 
thirty  years  now  commands  %UR)  to  $1,500  per  acre,  and  a  family  can 
seen  re  all  the  comforts  of  life  upon  20  acres  of  this  land.  The  work  of 
irrigation  in  this  State  has  only  just  begun.  Enough  has  been  accom- 
plished, however,  to  demonstrate  the  fact  that  the  possibilities  of  the 
growth  and  development  of  this  country  must  continue  indefinitely. 
Cities  have  sprung  up  within  the  last  ten  years  in  its  alleged  deserts, 
which  rival  the  splendor  of  the  most  prosperous  centers  of  the  Atlantic 
States. 

The  methods  adopted  for  irrigation  in  California  furnish  valuable 
lessons.  They  show  that  year  by  year  the  supply  of  water  becomes 
more  plentiful  for  new  fields  as  the  ground  becomes  saturated.  It  is 
estimated  by  the  best  judge."  that  nearly  all  the  valley  land  of  Cali- 
fornia may  be  ultimately  brought  under  cultivation  by  irrigation.  The 
Sierra  Nevada  Mountains,  as  before  remarked,  are  lofty,  and  the  snow 
aud  rain  that  fall  on  them  during  ordinary  seasons  is  simply  immense. 
The  Sacramento,  the  Feather,  the  \  ubas,  the  Bear,  the  American,  the 
Tuolumne,  the  Stanislaus,  the  Merced,  the  Kings,  the  San  Joaquin,  the 
Kern,  and  many  smaller  streams  flowing  from  the  Sierra  Nevada  into 
the  great  valley  of  California,  when  utilized  with  a  proper  high  storage 
system  in  the  mountains,  will  be  found  amply  sufficient  to  bring  under 
cultivation  all  the  valley  land  Torn  Bed  Bluffs  to  the  Tehachapi  Pass, 
a  distance  of  about  500  miles  with  an  average  width  of  about  1U  miles. 
The  great  valley  of  southern  California,  bounded  on  the  west,  north, 
and  east  by  mountain  ranges  connecting  with  tbe  Sierra  Nevada 
Mountains,  and  on  the  south  and  west  by  the  Coast  Range  and  the 
Pacific.  Ocean,  is  fast  becoming  the  most  highly  cultivated  and  pro- 
ductive part  of  tbe  United  States,  abounding  in  semi-tr,>pical  fruit  of 
all  kinds  as  well  as  the  prod  actions  of  the  temperate  zone.  A  visit  to 
its  beautifal  vineyards  and  its  prosperous  (owns  offers  a  new  revelation 
to  the  traveler. 
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Arizona  comprises  113,916  square  miles.  No  part  of  it  can  be  culti- 
vated without  irrigation.  The  southwest  section  of  the  Territory  lies 
very  low.  The  climate  is  warm  and  healthful.  Its  products  arc  also 
semi-tropical.  The  grape,  the  orange,  the  fig,  the  date,  the  apricot,  and 
all  other  fruits  and  products  of  the  temperate  and  semi-tropical  coun- 
tries are  cultivated  here  to  perfection.  The  Colorado  Hirer,  although 
furnishing  an  abundance  of  water,  can  not  be  utilized  to  any  extent  in 
Arizona  without  great  expense.  It  may,  however,  be  used  above  to  re- 
claim a  large  section  of  country  iu  California  known  as  the  Mojave 
Desert.  This  matter  has  not  been  fully  investigated.  The  Gila  and  its 
branches  are  the  principal  streams  of  southern  Arizona,  This  river 
discharges  an  immense  volume  of  water  iu  the  wet  season,  but  in  the 
dry  season  it  sinks  and  flows  under  the  surface  for  miles  on  each  side. 
The  engineering  problem  to  be  solved  here  is  how  to  bring  th'is  water 
to  the  surface.  There  are  points  where  it  crosses  reefs  of  rock  where 
dams  can.be  constructed  and  the  water  conveyed  in  canals  to  reclaim 
large  sections  of  country.  The  largest  tributary  of  this  river  is  known 
as  Salt  River.  In  the  vicinity  of  tbe  town  of  Pbcenix,  on  Salt  River, 
about  100,000  acres  of  land  are  already  irrigated.  The  facilities  for 
storing  the  water  of  Salt  River  are  very  good,  and  where  the  river 
leaves  tbe  mountains  an  immense  reservoir  of  water  may  be  bad  at 
comparatively  small  expense,  which  would  irrigate  an  extensive  region 
of  country.  This  section  is  well  adapted  to  tbe  grape,  orange,  lemon, 
and  other  semi-tropical  fruits.  It  also  produces  the  cereals  and  all 
other  crops  of  the  temperate  zone.  Tbere  are  many  other  parts  of  this 
Territory  that  can  be  reclaimed  by  irrigation.  As  a  mining  country  it 
will  furnish  a  valuable  home  market.  There  is  no  doubt  of  the  capacity 
of  Arizona  to  support  a  large  and  prosperous  population. 

New  Mexico  comprises  121,201  square  miles.  Along  the  valley  of 
the  Rio  Grande  the  country  has  been  cultivated  by  the  Mexicans  from 
a  very  remote  period.  The  supply  of  water,  however,  for  this  Territory 
is  very  mnch  diminished  by  irrigation  at  tbe  headwaters  of  the  Bio 
Grande  in  tbe  State  of  Colorado.  To  what  extent  the  watera  of  this 
river  can  he  stored  and  utilized  is  a  problem  not  yet  solved,  but  it  is 
confidently  believed  that,  by  storage  of  the  Hood  waters,  a  very  large 
extent  of  country,  in  addition  to  that  heretofore  cultivated,  may  be 
irrigated  from  the  Rio  Grande.  There  are  numerous  other  streams  in 
the  Territory  which  are  being  diverted  and  utilized  for  irrigation. 
Water  is  also  found  under  the  surface  in  many  parts  of  the  Territory, 
and  by  means  of  pumping  and  flowing  wells  a  sufficient  supply  may 
be  obtained  to  reclaim  much  of  the  desert  land.  The  Pecos  River,  in 
the  eastern  part  of  the  Territory,  is  an  important  stream  and  is  being 
diverted  on  a  large  scale  by  canals.  This  river  extends  into  Texas, 
where  it  enters  tbe  Rio  Grande,  and  may  also  be  used,  and  is  now  being 
used,  to  reclaim  a  portion  of  that  State.  The  Mexican  grants,  which 
cover  a  large  part  of  the  Territory  of  New  Mexico,  have  been  a  draw- 
back to  its  development,  but  the  time  is  not  far  distant  wheu  these 
titles  will  be  settled  and  the  laud  divided  up,  as  it  is  now  being  done 
in  California.  New  Mexico  has  great  mineral  resources,  particularly 
coal,  which  is  found  iu  abundance.  Taken  all  in  all  its  future  will  sur- 
pass what  the  most  sanguine  have  heretofore  anticipated. 

The  western  half  of  Texas,  which  was  supposed  to  be  uninhabitable, 
constituting  iu  that  section  the  plain's  region  first  mentioned,  will  be 
largely  reclaimed  by  the  use  of  the  running  streams,  artesian  wells,  and 
pumps.  Tbe  experiments  already  made  there  have  demonstrated 
that  a  large  part  of  it  may  be  reclaimed  and  rendered  exceedingly  fer- 
tile by  such  irrigation.     Artesian  wells  have  been   bored  iu  various 
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places  throughout  the  arid  region  frequently  with  good  success.  Cali- 
fornia baa  several  important  artesian  belts,  and  is  developing  the  under- 
ground flow  of  water  to  good  advantage.  Nevada  lias  many  artesian 
basins  which  will  be  utilized.  The  same  is  true  of  Utah,  Idaho,  Mon- 
tana, Washington,  Arizona,  and  New  Mexico;  but  in  the  mountain 
region  the  running  streams,  supplemented  by  reservoirs  for  storage  of 
storm  waters  must  furnish  the  principal  supply  for  irrigation. 

Without  further  particulars  at  this  place  with  regard  to  the  arid 
region,  it  may  be  said  that  throughout  its  entire  extent  the  grasses  are 
more  nutritious  than  where  the  rain-fall  is  sufficient  to  produce  crops. 
The  frequent,  rains  in  the  Mississippi  Valley  and  further  east  extract 
the  nutriment  from  the  plants  and  destroy  the  grasses,  except  when 
they  are  growing,  so  as  to  render  them  at  other  times  comparatively 
valueless  for  stock ;  but  in  tbe  arid  region  the  vegetation,  however 
dry,  retains  its  nutritious  properties,  and  stock  will  fatten  where  to  the 
uninitiated  it  would  be  supposed  they  would  starve. 

Wyoming,  Montana,  the  western  portions  of  North  and  South  Dakota, 
eastern  Oregon,  and  Washington,  Idaho,  and  Nevada  are  especially 
valuable  for  grazing  purposes.  The  same  is  true  to  a  large  extent  of 
Arizona,  Utah,  New  Mexico,  and  Texas.  This  will  be  a  perpetual  .source 
of  wealth  to  the  farmers  who  may  cultivate  tbe  valleys  by  irrigation  and 
nse  tbe  uplands  for  pasture.  Reclamation  of  arid  lands  will  create  cat- 
tle as  well  as  arable  farms,  and  tend  rapidly  to  the  division  and  use  of 
tbe  land  in  small  parcels. 

The  amount  of  land  that  may  be  brought  under  cultivation  in  the 
arid  region  by  irrigation  is  variously  estimated  at  from  seventy-five  to 
one  hundred  and  fifty  millions  of  acres.  It  is  safe  to  predict  that  at 
least  one  hundred  millions  of  acres  will  be  ultimately  brought  nnder 
cultivation  by  irrigation,  and  that,  too,  by  the  water  in  sight  which, 
when  properly  utilized,  will  readily  reclaim  at  least  10  per  cent,  of  the 
whole  arid  area.  It  is  worthy  of  remark  that  land  cultivated  by  irriga- 
tion is  much  more  productive  than  land  where  the  rain-fall  is  sufficient 
to  produce  crops.  The  certainty  of  crops  every  year  in  au  irrigated 
country  where  tbe  water  supply  is  sufficient  is  a  most  important  con- 
sideration. Besides,  in  nearly  every  part  of  tbe  arid  region  more  than 
oue  crop  can  be  produced  each  year  from  the  same  land,  and  a  good 
crop  is  always  certain  with  a  constant  water  supply.  Irrigation  re- 
quires unremitting  attention  and  high  cultivation  and  with  such  atten- 
tion and  cultivation  it  is  calculated  that  in  any  given  period  of  ten 
years  irrigated  land  will  produce  from  three  to  five  times  as  much  as 
laud  cultivated  by  rain-fall. 

The  question  for  consideration  is:  What  action  should  betaken  by  tbe 
Government  to  enable  the  people  to  reclaim  these  desert  lands!  Tbe 
reclamation  must  be  initiated  aud  executed  by  the  people,  and  not  by 
their  Government.  In  India,  and,  in  fact,  in  alt  countries  under  mon- 
arcbial  or  despotic  rule,  the  work  of  irrigation  has  been  carried  on  under 
Government  control  and  largely  with  Government  money.  The  Govern- 
ment of  British  India  has  already  expended  several  hundred  millions  of 
dollars  in  constructing  irrigation  works,  and  is  continuing  such  expendi- 
tures on  a  moot  magnificent  scale.  The  reports  show  that  the  invest- 
ment has  been  profitable  to  the  Government  and  of  the  greatest  possible 
advantage  to  the  people. 

Bnt  there  is  no  necessity  for  tbe  United  States  to  engage  in  such  ex- 
penditures. If  the  opportunity  is  furnished  to  the  people  of  this  conntry 
they  will  reclaim  these  desert  lands  so  far  as  reclamation  is  necessary. 
The  use  of  industrial  cooperation  in  developing  the  mineral  resources 
of  the  far  West  demonstrates  the  capacity  of  tbe  people  for  great  nn- 
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dertakiugs  which  in  other  countries  require  vast  expend  it  a  res  of  aocu-. 
mutated  capital.  A  person  who  will  visit  these  milling  States  and  Ter- 
ritories, and  see  the  hundreds  of  miles  of  canal  constructed  for  mining 
purposes  in  the  moBt  difficult  parts  of  the  Sierra  ami  Rocky  Mountains, 
the  bed-rock  tunnels  miles  in  length,  the  deep  shafts,  the  reduction 
works,  and  other  vast  enterprises  which  the  people  themselves  have 
conducted  by  co-operation  and  without  accumulated  capital,  will  not 
question  the  capacity  of  the  pioneers  to  reclaim  the  deserts.  If  be  will 
then  turn  his  attention  to  Utah,  Colorado,  California,  and  other  locali- 
ties where  irrigation  is  practiced,  and  witness  what  the  people  have 
already  accomplished,  all  doubt  as  to  the  ultimate  result  will  be  re- 
moved. It  is  necessary,  however,  for  the  development  of  this  arid 
country  to-  give  the  people  an  opportunity  by  laws  suitable  to  the  situ* 
ation  and  adapted  to  the  purpose. 

GOVERNMKHTAL  ACTION. 

On  the  3d  day  of  March,  1873,  the  following  act  of  Congress  was  ap- 
proved : 

That  I  lie  President  be,  ami  he  is  hereby,  authorized  to  assign  two  engineers  of  the 
Arm;  and  one  officer  of  the  Coast  Survey  now  stationed  on  the  Pacific  coast,  for  the 
pm-pose  «f  examining  and  reporting  on  a  system  of  irrigation  in  the  San  Joaquin, 
Tulare,  and  Sacramento  Vtlleys  of  the  State  of  California,  and  for  that  purpose  the 
officers  so  axsigned  may  associate  witb  themselves  the  chief  of  the  geological  survey 
of  California,  and  also  one  other  civilian  distinguished  for  bis  knowledge  of  the  sub- 
ject. 

Sec.  2.  That  these  five  persons  shall  constitute  a  board,  with  power,  to  till  vacan- 
cies whose  duty  it  shall  he  to  make  a  full  report  to  the  President  on  the  beat  system 
of  irrigation  for  said  valleys,  witb  all  necessary  plans,  details,  engineering,  statistical, 
and  otherwise ;  which  report  the  President  shall  transmit  to  Congress  at  its  next 
sessiou  witb  such  recommendations  as  be  shall  think  proper. 

Under  this  act  a  commission  was  organized  composed  of  General  Bar- 
ton S.  Alexander,  Col.  George  H.  Meudell,  Prof.  George  Davidson,  and 
B.  M.  Brereton,  a  civil  engineer  who  had.  large  experience  in  irrigation 
in  India.  A  most  comprehensive  and  instructive  report  was  made  by 
the  commission  and  published  by  Congress.  (EL  B.  Ex.  Doc.  No.  200, 
Forty-third  Congress,  first  session.) 

This  report  gives  much  valuable  information  on  the  whole  subject  of 
irrigation  in  India  and  other  countries,  and  furuished  material  to  guide 
the  people  of  this  country.  The  report  was  exceedingly  beneficial, 
pointing  out  the  way  to  the  development  of  the  great  valleys  of  Cali- 
fornia, and  has  resulted  in  great  good. 

The  Department  of  Agriculture,  without  any  operative  or  executive 
powers,  has  done  a  good  deal  to  extend  a  knowledge  of  the  character 
and  resources  of  the  arid  region.  It  begun  in  1865  with  a  report  by  a 
former  delegate  from  Arizona,  Charles  D.  Poston,  and  continued  be- 
tween that  and  1886-'87  to  pnblish  valuable  reports  by  the  late  George 
P.  Marsh,  Professor  Hilgard,  of  California,  ex-Governor  Furuess,  of 
Nebraska,  and  others,  closing  with  the  important  and  valuable  volume 
on  "Irrigation  in  the  United  States,"  which  the  Senate  ordered  pub- 
lished in  1887.  This  very  useful  report  was  prepared  by  Mr.  Richard  J. 
Hinton,  who  has  also  efficiently  served  your  commit  teee  during  the  past 
year  as  irrigation  engineer  and  expert.  - 


Subsequently  the  whole  subject  was  turned  over-  to  the  Director  of 
the  Geological  Survey  with  general  provisions  for  the  classification  of 
the  public  lands,  he  having  previously  prepared,  a  valuable  report  od 
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tbe  arid  lands  of  the  United  States.  The  most  important  action  by  tbe 
Government  in  aid  of  the  reclamation  of  desert,  lands  was  the  passage 
of  the  acts  of  October  2,  1883,  and  of  March  2,  1889.  By  the  first  of 
these  acta  $ 199,000  was  appropriated  for  topographic  surveys,  and 
$100,000  for  surveys  pertaining  to  irrigation.  Of  tbe  sum  appropriated 
for  irrigation  (60,000  was  diverted  by  the  Director  from  that  purpose 
and  added  to  the  appropriation  for  topographic  surveys,  making  tbe 
Hum  of  $259,(100  for  topography,  and  leaving  only  $40,000  for  irrigation. 

By  tbe  act  of  March  2,  188a,  $200,000  was  a  propriated  for  topo- 
graphic surveys,  and  $250,000  for  irrigation  surveys.  Of  the  sum  ap- 
propriated for  irrigation  surveys  $120,000  was  diverted  from  that  pur- 
pose by  the  Director  and  added  to  tbe  $200,000  for  topographic  surveys, 
making  the  aggregate  of  $3-0,000  for  tonography,  and  leaving  only 
$130,000  for  irrigation  surveys  and  the  office  and  other  expenses  inci- 
dental thereto.  Your  committee  regard  this  as  a  plain  violation  of  the 
statute  and  a  misapplication  of  tbe  money. 

In  fairness  to  tbe  Director,  however,  it  is  proper  to  state  the  sub- 
stance of  the  reasons,  assigned  by  him  for  this  use  of  the  public  money, 
together  with  tbe  views  of  the  engineers  of  the  Irrigation  Survey. 

The  provision  of  law  authorizing  this  last  appropriation  sets  forth  in 
8»me  detail  the  purposes  to  which  it  is  to  be  applied,  etc.  Among 
those  purposes  it  mentions  "tbe  necessary  maps."  The  Director  of  the 
survey  bas  construed  the  words  "  necessary  maps"  to  mean  topographic 
■naps  of  the  same  kind  as  those  that  are  provided. for  specifically  in  tbe 
first  item  of  $200,000,  and  be  bas  applied  more  than  half  the  irriga- 
tion item  to  that  purpose,  leaving  less  than  half  of  the  $250,000 
lor  tbe  objects  for  which  it  was  intended.  It  has  always  beeu  held, 
both  in  Congress  and  by  many  decisions  of  attorneys-general  and  comp- 
trollers, that  when  an  appropriation  is  made  for  any  specific  purpose  it 
is  not  lawful  to  apply  any  other  appropriation  to  that  purpose  unless 
the  law  explicitly  authorizes  it.  It  would  have  been  a  most  unjustifi- 
able straining  of  interpretation  to  conclude  that  such  vague  and  indefi- 
nite words  as  "  necessary  maps"  meant  so  vast  and  costly  an  undertak- 
ing as  a  topographic  map  of  the  whole  arid  region,  even  if  no  specific 
appropriation  for  topography  had  been  wade.  But  when  such  an  ap- 
propriation was  specifically  made,  it  should  clearly  have  .been  held  to 
be  the  only  money  which  could  be  applied  to  topographical  purposes. 

It  bas  been  represented  by  the  Director  that  a  general  topographic 
map  of  tbe  arid  region  is  necessary  for  tbe  Irrigation  Survey ;  that  un- 
less it  is  made  the  cost  of  that  survey  will  be  increased  many  fold. 
This  statement  it  is  impossible  to  comprehend.  It  is,  of  course,  easy 
to  see  that  such  a  map  would  give  useful  information  of  a  general  kind 
and  would  he  convenient  for  mauy  minor  purposes.  But  the  engineers, 
while  admitting  this,  testify  with  one  voice  that  its  usefulness  goes  no 
farther;  that  such  a  map  is  not  at  all  necessary  in  any  imperative 
sense;  that  it  will  not  save  them  any  important  amount  of  labor  or 
expense ;  that  tbe  engineering  surveys  would  lie  of  the  same  character 
and  cost  the  same  whether  they  have  the  maps  or  not,  and  that  no  use 
has  been  made  of  any  topographic  map  by  any  of  the  engineers  en- 
gaged in  tbe  Irrigation  Survey,  except  as  a  general  map  of  tbe  country. 

The  Director  asserts  tbat  the  maps  will  make  trial  lines  unnecessary. 
The  engineers  say  that  trial  Hues  are  seldom  necessary,  and  when  they 
are,  they  are  run  for  the  purpose  of  settling  questions  upon  which  a  topo- 
graphic map  conld  not  possibly  give  any  information  whatever.  The  Di- 
rector seems  to  entertain  the  idea  tbat  It  will  often  be  doubtful  whether 
the  slopes  of  a  country  in  tbe  trough  of  a  stream  will  admit  of  leading 
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the  water  from  the  river  upon  tbe  beach  land,  and  that  a  topographic 
map  will  settle  each  questions  at  a  glance,  while  without  the  map  the 
engineer  would  have  to  make  an  expensive  survey.  The  engineers  say 
that  such  questions  can  be  settled  In  nn  hour,  or  in  a  day  or  two,  by  the 
simplest  inspection.  The  only  doubtful  questions  are  those  of  the 
amount  and  cost  of  construction,  which  depend  ou  the  character  of  the 
ground  through  which  a  canal  must  ruu  ;  and  no  map  gives  any  infor- 
mation on  that  snbject. 

Tbe  Director  asserts  that  the  topographers  are  relied  upon  by  him  to 
discover  tbe  reservoir  Bites,  and  that  they  can  do  it  at  one-fifth  or  one- 
sixtb  the  cost  of  their  discovery  by  the  engineers.  The  engineers  say 
that  in  order  to  perform  their  duty  in  any  district  they  must  see  tbe 
whole  of  it  themselves,  and  that  no  map  can  take  the  place  of  the 
knowledge  of  a  district  which  is  gained  by  actually  seeing  it.  This  ex- 
amination they  are  compelled  to  make,  and  in  the  course  of  it  no  reser- 
voir site  can  escape  detection.  Their  selection  and  withdrawal,  there- 
fore, can  be  accomplished  without  any  material  addition  to  the  cost  of 
the  proper  work  of  tbe  survey  as,  a  mere  incident  of  a  necessary  recon- 
noissance ;  while  tbe  Director's  own  estimate  of  tbe  topographic  work 
alone  exceeds  the  entire  cost  of  the  engineering  and  faydrographic  work 
combined. 

The  Director  asserts  that  the  hydrographic  work  will  be  very  greatly 
cheapened  by  a  topographic  map  showing  the  areas  of  water-sheds  and 
their  slopes  from  which  the  amount  of  water  running  off,  can  be  com- 
puted. Tbe  engineers  claim  that  such  a  computation  would  be  no  bet- 
ter than  guess  work  and  would  lead  to  no  result,  and  that  ibe  only 
known  method  of  finding  the  water  supply  of  a  drainage  basin  is  to 
measure  it.  If  guess* work  is  sufficient  they  can  guess  as  well  without 
the  map  as  with  it.  It  must  be  remembered  that  a  competent  civil  en- 
gineer is  necessarily  a  good  topographer,  and  understands  also  tbe 
nature  of  proper  hydrographic  work.    The  greater  includes  the  lesser. 

ABB  TOPOGBAPHIOAL  MAPS  NECESSARY t 

The  Director  contends  that  the  segregation  of  tbe  irrigable  lands  can 
be  effected  much  more  cheaply  by  a  topographic  survey  than  in  any 
other  manner.  This  is  a  statement  upon  which  any  member  of  Con- 
gress can  form  an  opinion  without  any  advice  from  either  topographers 
or  engineers.  The  law  vests  the  administration  of  tbe  public  lands  of 
the  United  States  in  the  General  Land  Office.  It  has  for  nearly  a  cen- 
tury provided  a  system,  and  grown  up  under  it,  by  which  tbe  public 
lands  are  parceled  into  townships,  sections,  and  quarter  sections,  The 
people  are  thoroughly  educated  to  it  and  understand  it.  Surveys  have 
been  provided  which  make  tbe  subdivision  and  mark  thecoruers  on  the 
ground,  ami  the  law  recognizes  such  marks  as  the  true  and  only  lawful 
metes  and  bounds.  The  Land  Office  has  a  record  system  of  all  sur- 
veyed parcels,  and  it  is  tbe  only  record  which  the  law  recognizes.  It 
has  a  system  of  maps  or  plats  which  tbe  law  makes  a  part  of  the  offi- 
cial record,  and  the  exemplifications  of  the  plats  and  records  under  tbe 
seal  of  tbe  Land  Office  are  competent  evidence  in  tbe  courts. 

The  Geological  Survey  has  been  authorized  and  required  to  segre- 
gate certain  public  lands  which  it  may  Hud  to  be  irrigable,  but  as  the 
law  has  not.  takeu  tbe  administration  and  record  of  tbe  public  lands 
from  the  Land  .Office,  it  is  claimed  that  tbe  work  of  the  Geological 
Survey  can  go  no  further  in  this  matter  than  to  indicate  to  tbe  General 
Land  Office  what  particular  lands  it  finds  to  be  irrigable,  and,  there- 
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fore,  subject  to  withdrawal  from  occupation,  sale,  and  entry.  How  are 
these  lands  to  be  specified!  Plainly,  in  snch  terms  as  tbe  law  pro- 
vides— by  townships,  sections,  and  quarter  sections.  Upon  what  maps 
should  they  be  represented  !  Plainly,  u'pon  such  maps  as  the  Land 
Office  is  by  law  authorized  to  employ.  What  can  the  Land  Office  do, 
with  a  topographic  mapT  Such  a  map  has  no  recognition  in  tbe  law 
for  purposes  of  record  and  carries  with  it  no  substantive  fact  of  which 
the  Land  Office  can  take  the  slightest  cognizance.  That  office  can  not 
recognize  any  maps  but  its  own.  Probably  tbe  Director  will  admit 
this.  But  he  asserts  that  the  work  of  segregation  will  be  greatly 
cheapened  if  the  topographic  map  is  made. 

Now  it  is  plain  enough  that  in  order  to  specify  irrigable  lands  the 
irrigation  engineers  must  first  go  over  the  country  to  find  out  what 
lauds  are  irrigable.  He  must  then  identify  what  townships  and  sections 
include  these  irrigable  lands  and  must  identity  the  corners  an  tbe 
ground.  He  can  then  represent  them  ou  a  transcript  of  tbe  Land  Of- 
fice map,  and  report  them,  section  by  section,  to  the  Land  Office.  In 
case  tbe  irrigation  survey  precedes  the  Land  Office  survey,  the  engi- 
neers can  connect  their  work  with  tbe  Land  Office  surveys,  and  this  can 
usually  be  done  by  rnnning  a  single  line  or  by  triaugulation. 

The  engineers  say  that  they  find  some  convenience  in  topographic 
maps  in  tbe  way  of  general  information  of  a  geographical  character. 
But  they  can  dispense  with  them  without  any  serious  inconvenience, 
.just  as  they  can  dispense  with  many  other  things  which  might  be  con- 
venient, and  they  can  accomplish  their  work  without  tbem  at  a  cost  uot 
materially  greater  than  if  they  bad  them. 

The  maps  already  in  existence  furnish  sufficient  information  for  the 
guidance  of  the  engineers.  These  maps  are  compiled  from  various 
sources.  First,  the  Land  Office  surveys,  which  are  the  basis  of  all  the 
maps  ot  the  public  land  States.  Second,  tbe  railroad  surveys,  which 
furnish  much  of  the  topography  of  the  country.  Third,  the  topographic 
surveys  of  Wheeler,  Haydeu,  and  Powell.  From  these  various  sources 
tbe  Director  of  the  Geological  Survey  has  already  constructed,  or 
rather  perfected,  maps  of  the  arid  region  which  are  very  creditable  and 
useful.  The  committee  will  print,  in  connection  with  the  testimony, 
several  of  these  maps,  oue  showing  the  arid  region,  one  showing  Hie 
timber  in  the  arid  region,  and  several  maps  showing  tbe  various  drain- 
age basins.  It  is  believed  that  these  maps  are  all  that  is  required  tor 
the  engineering  work  for  irrigation. 

INDEFENSIBLE  USE   OF  PUBLIC  MONEY. 

If  it  be  admitted,  however,  that  the  views  of  the  Director  of  the 
Geological  Survey  are  correct  as  to  the  necessity  for  topographic  sur- 
veys iu  advance  of  irrigation  surveys,  such  views  are  no  justification 
for  the  diversion  to  topography  of  the  money  appropriated  for  irriga- 
tion. Congress  provided  how  and  for  what  purpose  the  money  should 
be  applied,  and  it  is  the  duty  of  the  executive  officer  to  so  apply  it.  He 
is  not  employed  or  empowered  to  use  public  mouey  otherwise  than  is 
prescribed  by  law. 

The  act  of  March  2, 1889,  not  only  made  a  separate  appropriation  for 
both  the  topographic  and  irrigation  surveys,  but  declared  that — 

Tbe  Director  of  tbe  Geological  Survey,  nncter  the  supervision  of  the  Secretary  of 
the  Interior,  shall  make  a  report  to  Congress  on  the  first  Monday  of  December  of  each 
jw,  showing  in  detail  bow  the  said  money  has  been  expended,  the  amount  used  for 
actual  Bnrrey  and  engineer  work  in  tbe  field  in  locating  sites  for  reservoirs,  and  aa 
itemized  account  of  tbe  expenditures  under  this  and  any  future  appropriation. 
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This  language  plainly  excludes  the  owe  of  thin  money  for  any  other 
purpose  than  actual  engineering  work  for  the  purpose  of  irrigation  in 
the  field  and  the  necessary  office  work  connected  with  the  same.  No 
itemized  account  of  the  ozpeuditure  of  ibis  money  has  beeu  rendered 
to  the  knowledge  of  your  committee,  but  tbey  have  the  statement  of 
Capt.  Clarence  E.  Dutton,  of  the  U.  S,  Army,  who  has  bad  charge  of 
the  expenditure  of  such  portions  of  these  two  appropriations  as  were 
allotted  by  the  Director  to  irrigation  surveys,  which  statement  is 
printed  with  this  report.    (Vol.  4,  of  the  Testimony.) 

WITHHOLDING  PUBLIC  LANDS  FROM   SETTLEMENT. 

A  provision  was  inserted  in  the  act  of  October  2, 1888,  which  is  work- 
ing great  hardship  to  the  people  of  all  the  arid  States  and  Territories. 
It  was  necessary  to  reserve  "all  the  lauds  which  may  hereafter  be  des- 
ignated or  selected  by  such  United  States  surveys  for  sites  for  reser- 
voirs, ditches,  or  canals  for  irrigation  purposes."  This  reservation  was 
in  the  bill  as  it  passed  the  Senate,  and  was  inserted  to  prevent  the  oc- 
cupation of  reservoir  sites  and  other  places  necessary  for  pnblic  nse  in 
connection  with  irrigation.  But  the  following  clause  was  unnecessary 
and  tho  construction  given  to  it  has  been  disastrous.  It  did  uot  come 
from  the  original'friends  of  irrigation  development.  It  adds  to  the  pro- 
vision above  quoted  the  following: 

And  at]  the  lands  made  susceptible  of  irrigation  by  such  reservoirs,  ditches,  or  ca- 
nals are  from  this  time  henceforth  hereby  reserved  from  sale,  as  the  property  of  the 
United  States,  and  shall  not  lie  subject  after  the  passage  of  this  sat,  to  entry,  settle- 
ment, or  occupation  until  furtber  provided  by  law:  Provided,  That  the  President  may 
at  any  time  in  his  discretion  by  proclamation  open  any  portion  or  alt  of  the  lands  re- 
served by  this  provision  to  settlement  under  the  homestead  laws. 

Under  this  clause,  reserving  lands  made  susceptible  of  irrigation  by 
the  hydraulic  works  named,  the  following  order  was  made  by  the  Com- 
r  of  the  General  Land  Office : 


Department  of  thr  Interior, 

General  Land  OrrCK, 
Washington,  D.  C,  Auguslb,  1849. 

BlOISTRRS  AND   RKCKIVKRS, 

United  State*  Land  OJftotn: 

Gkntlrmkn  :  Information  having  reached  this  Department  that  parties  are  en- 
deavoring to  make  filings  on  arid  lands  reserved  for  reservoirs,  irrigating  ditches, 
and  canals,  and  for  tbe  purpose  of  controlling  the  waters  of  lakes  and  nrers  and 
their  tributaries  in  the  arid  regions,  I  am  directed  by  Hod.  Secretary  of  the  Interior 
to  call  your  special  attention  to  tbe  act  of  Congress  approved  October  2,  I486,  U.  8. 
Statutes  at  Large,  vol.  SB,  page  526,  as  follows: 

"For  the  purpose  of  investigating  the  extent  to  which  tbe  arid  region  of  the  United 
States  can  be  redeemed  by  irrigation,  and  tbe  segregation  of  tbe  irrigable  lands  in  such 
arid  region,  and  for  the  selection  of  sites  for  reservoirs  and  other  hydraulic  works  nec- 
essary for  tbe  storage  and  utilization  of  water  for  irrigation  and  the  prevention  of 
floods  end  overflows,  and  to  make  the  necessary  maps,  including  the  pay  of  em- 
ploye's in  field  and  iu  office,  the  cost  of  all  instruments,  apparatus,  and  materials,  and 
all  other  necessary  expenses  connected  therewith,  the  work  to  be  performed  by  the 
■Geological  Survey,  under  tbe  direction  of  tbe  Secretary  of  the  Interior,  the  sum  of 
■one  hundred  thousand  dollars  or  bo  much  thereof  as  may  be  necessary.  And  tbe  Di- 
rector of  the  Geological  Survey,  under  tbe  supervision  of  tbe  Secretary  of  the  Interior, 
■hall  make  a  report  to  Congress  on  the  fiist  Monday  in  December  of  each  year,  show- 
ing in  detail  how  tbe  said  money  has  been  expended,  the  amount  used  for  actual  sur- 
vey and  engineer  work  iu  the  field  in  locating  sites  for  reservoirs,  aud  an  itemised 
account  of  the  expenditures  under  this  appropriation.  And  all  tbe  lands  which  may 
hereafter  be  designated  or  selected  by  such  United  States  surveys  for  sites  for  reser- 
voirs, ditches,  or  canals  for  irrigation  purposes  and  all  the  lands  made  susceptible  of 
irrigation  by  such  reservoirs,  ditches,  or  canals,  are  from  this  time  henceforth  hereby 
reserved  from  sale  as  the  property  of  the  United  States,  and  shall  not  be  subject  after 
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the  passage  of  this  act  to  entry,  settlement,  or  occupation  until  furtlii-r  provided  by 
law:  t'roriied.  That  the  President  at  any  time  in  his  discretion,  by  proclamation,  may 
open  any  portion  or  all  ol  the  lands  reserved  by  this  provision  to  settlement  under  the 
homestead  laws." 

The  object  sought  to  be  accomplished  by  the  foregoing  provision  is  unmistakable. 
The  water  sources  and  the  arid  lands  th.it  mny  be  irrigated  by  (he  system  of  national 
irrieMiou  are  now  reserved  to  Iw  hereafter,  when  redeemed  to  agriuultnre,  transferred 
to  the  people  of  the  Territories  in  which  they  are  situated  for  homesteads.  The  act 
of  Congress  and  common  justice  require  that  tbey  should  be  faithfully  preserved  for 
these  declared  purposes. 

The  statute  provides  that  all  lands  which  may  hereafter  be  designated  or  selected 
by  the  Geological  Survey  as  sites  for  reservoirs,  ditches,  or  canals  tor  irrigating  pur- . 
poses,  and  all  lands  made  susceptible  of  irrigation  by  such  reservoirs,  ditches,  or 
canals  are  since  the  passage  of  said  act  absolutely  reserved  from  sate  as  property  of 
the  United  States,  and  shall  not  be  subject  after  the  passage  of  the  act  to  entry,  set- 
tlement, or  occnpatinu  until  further  provided  by  law,  or  the  President,  by  prooUtna- 
tion,  may  open  said  lauds  to  settlement. 

Neither  individuals  nor  corporations  have  a  right  to  make  tilings  upon  any  lands 
thus  reserved,  nor  can  they  be  permitted  to  obtain  control  of  the  lakes  and  streams 
that  are  susceptible  of  uses  for  irrigating  purposes. 

Ton  will  therefore  immediately  cancel  all  filings  mode  since  October  2,  1888,  on 
such  sites  for  reservoirs,  ditches,  or  canals  for  irrigating  purposes,  and  all  lands  that 
may  be  susceptible  of  irrigation  by  such  reservoirs,  ditches,  or  canals,  whether  made 
by  individuals  or  corporations,  and  you  will  hereafter  receive  no  Slings  upon  any 
mcli  lands. 

This  order  yon  will  carry  into  effect  without  delay. 
Km  pec  t  fully, 

W.  M.  !*TONB, 
Acting  Commitelmvr. 

As  tbe  matter  now  stands  no  entries  can  be  made  of,  or  titles  per- 
fected to,  any  of  tbe  public  lauds  of  the  United  States  requiring  irriga- 
tion subsequent  to  October  2, 1888.  The  people  residing  in  two-fifths 
of  the  area  of  the  United  States,  wherein  nearly  all  of  the  public  lands 
are  situated,  are,  by  tbe  construction  given  to  this  law,  prevented  from 
acquiring  title  to  any  public  land  fit  for  cultivation,  and  all  settlements 
and  improvements  upon  such  laud  are  suspended  until  further  legisla- 
tion can  be  had. 

Attention  is  called  to  these  facts  to  show  tbe  importance  of  speedy 
action  on  Senate  bill  No.  2104,  reported  from  this  committee.  It  is 
proper  in  this  connectio  i  to  state  the  general  features  of  tbe  bill  and 
tbe  objects  designed  to  be  attained  by  its  passage. 

PROPOSED   RESERVATION  OF    ALL  NATURAL  WATERS. 

Tbe  bill  reserves  tbe  unappropriated  waters  of  the  lakes  and  rivers 
on  the  public  lands  for  such  beneficial  uses  as  shall  be  determined  by 
the  States  and  Territories  in  which  such  waters  are  situated,  and  places 
them  under  the  control  of  tbe  States  and  Territories,  subject  only  to  tbe 
paramount  authority  of  tbe  United  States.  It  reserves  the  right  of 
way  for  ditches,  canals,  and  other  hydraulic  works  for  tbe  use  of  irriga- 
tion, and  allows  the  flowing  waters  to  he  diverted  from  tbe  natural  beds 
of  streams  upon  the  arid  areas.  Access  is  also  reserved  over  tbe  public 
laud  west  of  the  ninety -eighth  meridian  of  west  longitude  to  all  nat- 
ural waters  on  the  public  lauds  lor  man  and  domestic  animuls.  It  also 
'reserves  to  the  United  States  the  adjudication  of  all  questions  and  dis- 
putes that  may  arise  in  relation  to  tbe  storage,  conservation,  flowing, 
and  distribution  of  all  natural  waters,  flowing  or  standing,  located 
within  or  passing  through  tbe  boundaries  of  two  or  more  States  or  Ter- 
ritories within  tbe  area  described.  Tbe  i'ill  repeals  all  iaws  for  the  sale 
or  other  disposition  of  tbe  lands  where  irrigation  is  necessary,  except 
the  mineral  laud  law  anil  tbe  homestead  law. 
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Inasmuch  as  the  people  were  not  informed  as  to  the  extent  of  the  res- 
ervation of  lands  referred  to  in  the  act  of  October  2, 1888,  it  will  be  neces- 
sary to  amend  the  bill  reported  and  provide  that  bona  tide  claims  here- 
tofore made  upon  irrigable  lands  shall  not  be  affected  by  the  reserva- 
tion. There  is,  however,  one  difficulty  about  the  matter.  The  streams 
in  the  high  altitudes  can  be  easily  diverted  upon  lauds  that  will  pro- 
duce grass  for  stock  in  summer  and  perhaps  some  of  the  hardier  vegeta- 
bles, but  which  are  not  valuable  lands  for  settlement.  Such  diversion 
is  a  great  waste,  and  deprives  the  settlements  below,  where  crops  can 
be  produced  to  perfection,  of  the  use  of  water  for  that  purpose.  The 
committee  therefore  recommend  the  following  iu  lieu  of  the  last  section 
■of  the  reported  bill: 

That  so  much  of  the  act  of  October  2,  18K8,  entitled  "  An  act  making  appropria- 
tions for  the  sundry  civil  expenses  of  the  Govern  meat  for  the  fiscal  year  ending  J  one 
'■ID,  18«9,  and  for  other  purposes,"  as  reserves, "  all  the  lands  made  susceptible  of 
irrigation  by  the  reservoirs,  ditches  or  canals"  mentioned  in  said  act,  is  hereby  re- 
pealed: so  that  the  reservation  in  said  act  shall  only  include  all  the  land  which 
Euay,  afier  the  passage  of  said  act,  have  been  or  may  hereafther  be  designated  or 
selected  by  United  States  surveys  for  sites  for  reservoirs,  ditches,  or  canals  for  irri- 
gation purposes.  And  bona  Arte  claims,  made  since  the  passage  of  said  act,  to  land 
within  the  reservation  hereby  repealed  shall  not  be  defeated  or  affected  by  said  act  i 
Provided,  That  the  diversion  of  water  at  high  altitudes,  where  all  the  agricultural 
crops  produced  in  the  same  latitude  in  the  valleys  below  do  not  mature,  shall  confer 
no  prior  rights  to  the  use  of  such  water  aaagaiust  persons  below  who  appropriate  the 
water  to  irrigate  land  more  suitable  for  homestead  settlement,  unless  snch  diversion 
shall  be  approved  by  the  commissioner  of  irrigation.         ' 

A  BUREAU  OP  IRRIGATION   AND  ITS  DUTIES. 

The  bill  also  confers  power  upon  the  Commissioner  of  Irrigation  to 
regulate  the  amount  of  land  which  may  be  taken  iu  a  given  locality  by 
a  homestead  settler,  not  exceeding  160  acres.  It  further  provides  that 
wheu  reservoirs,  canals,  and  other  hydraulic  works  shall  have  been 
completed  so  as  to  irrigate  all  the  laud  in  a  given  district,  patents  may 
be  issued  to  claimants  of  the  public  lands  in  Buch  district  upon  compli- 
ance with  the  laws  in  force  at  the  time  the  claims  were  made;  and  also 
provides  that  when  an  irrigation  district  is  formed  in  any  State  or  Ter- 
ritory, and  the  laws  of  such  State  or  Territory  permit  the  legal  voters 
residing  in  such  district  to  tax  the  land  of  the  State  and  of  private  in- 
dividuals for  the  purpose  of  constructing  such  hydraulic  works  as  are 
for  the  common  benefit  of  all  the  irrigable  lands  in  snch  district,  the 
United  States  lands  therein  shall  bear  the  same  burdens  as  are  imposed 
on  State  lands  and  the  lands  of  private  persons;  and  that  the  home- 
stead settlers  who  take  such  lands  with  the  irrigation  works  con- 
structed for  their  reclamation,  shall  take  them  subject  to  the  payment  of 
the  same  charges  as  have  beeu  paid  by  private  parties  for  the  same 
purpose ;  provided  that  the  amount  of  such  taxes  shall  be  approved 
by  the  Commissioner  of  Irrigation,  and  that  the  United  States  shall  not 
in  any  case  be  liable  for  any  of  such  charges. 

It  farther  provides  that  the  people  of  a  district  situated  in  two  or 
more  States,  or  iu  two  or  more  Territories,  or  in  a  State  and  Territory, 
may  have  the  benefits  of  the  act  by  the  joint  action  of  all  the  States 
and  Territories  in  which  any  portion  of  the  district  is  situated;  or  in 
case  any  of  the  States  or  Territories  refuse  to  joiu,  then  the  State  or 
Territory  in  which  the  larger  portion  of  the  irrigable  land  is  situated 
may  perform  all  the  acts  necessary  to  enable  the  legal  voters  to  reclaim 
the  lands  and  secure  the  benefits  of  the  act. 

The  committee,  believing  that  irrigation  pertains  to  agriculture  and 
not  to  geology  aud  other  subjects  under  the  charge  of  the  Director  of  the 
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Geological  Survey,  aud  differing  from  the  Director  as  to  the  mode  of 
conducting  such  matters  as  relate  to  irrigation,  hare  provided  for  the 
transfer  or  the  Irrigation  Survey  to  the  Agricultural  Department,  and 
the  appointment  of  a  Commissioner  of  Irrigation  in  that  Department. 

OBSERVATIONS  NEEDED  OP  CLIMATOLOGY. 

The  Secretary  of  Agriculture  must  deal  with  the  climate,  the  soil,  and 
the  products,  aud.  employ  a  large  force  to  collect  and  diffuse  information 
with  regard  to  all  matters  pertaining  to  the  production  of  crops  and  the 
cultivation  of  vines  aud  fruits.  The  Agricultural  Department  is  par- 
ticularly charged  with  collecting  and  diffusing  information  with  regard 
to  modes  of  cultivation  and  fertilization  of  the  soil.  Irrigation  is  a 
great  fertilizer,  and  the  proper  application  of  water  to  the  soil  is  a 
matter  of  the  first  importance  to  farmers.  This  relates  to  agriculture 
and  not  to  geology. 

Id  addition  to  the  pnrely  engineering  work  connected  with  irrigation, 
it  is  necessary  to  know  approximately  the  amount  of  water  discharged 
from  each  drainage  basin,  iu  order  to  estimate  the  quantity  of  laud  that 
m*y  be  irrigated;  and  it  is  also  of  importance  to.  know  the  maximum 
discharge  in  time  of  great  floods  in  order  to  make  ample  provision  iu 
strength  of  works  and  extent  of  waste  weirs  to  avoid  accident.  This 
branch  of  the  service  is  called  hydrography,  aud  it  is  the  subject  least 
understood  in  the  arid  region.  Since  it  has  been  determiued  to  transfer 
the  Weather  Service  Bureau  to  the  Agricultural  Department,  the  em- 
ployes of  that  bureau,  aud  the  army  of  volunteer  observers  connected 
therewith,  cad  collect  without  any  material  additional  expense  to  the 
Government  all  the  information  necessary  on  this  subject.  No  other 
department  of  the  Government  is  prepared  to  perforin  this  service  with- 
out an  independent  corps  of  observers.  In  a  very  short  time  the  em- 
ployes of  the  Weather  Service  Bureau  will  be  able  to  do  all  that  is  re- 
quired in  measuring  the  streams  aud  observing  the  climatic  conditions 
with  but  slight  supervision. 

The  passage  of  this  bill,  it  is  believed,  will  enable  the  bona  fide  set- 
tlers and  laud-owners  to  develop  the  arid  region  by  their  united  efforts. 
It  will  give  full  play  to  the  enterprise  of  the  pioneers  of  the  west.  It 
avoids,  as  far  as  possible,  Government  interference,  and  frees  the  Gov- 
ernment from  the  enormous  expense  which  would  be  involved  if  the 
United  States  should  undertake  the  supervision  and  control  of  this  vast 
region  as  suggested  by  the  Director  of  the  Geological  Survey. 

It  also  prevents  tbe  delay  which  would  be  occasioned  by  waiting  for 
the  expenditure  of  many  millions  of  dollars  in  geologic  and  topographic 
surveys,  and  in  paleontologic,  chemical,  and  physical  researches  under 
the  Director  6f  the  Geological  Survey,  and  also  avoids  tbe  embarrass- 
ment which  would  be  imposed  upon  irrigation  by  charging  to  it  the  ex- 
penditures made  by  the  Director  of  the  Geological  Survey  for  other  pur- 
poses. 

URGENT  NEED  OP  LEGISLATION  PROPOSED. 

It  is  necessary  and  proper  that  the  Government  of  the  United  States 
should  survey  its  public  lands.  That  has  been  tbe  policy  from  the  be- 
ginning. It  is  unnecessary  in  the  arid  region  to  survey  the  mountains 
and  deserts  which  are  not  suitable  for  cultivation,  until  they  are  re- 
quired for  some  useful  purpose,  but  it  is  important  tbat  the  lands  re- 
quired by  the  people  for  homes  should  be  speedily  surveyed.  Tbe  first 
step  iu  such  survey,  the  water  sources  and  supplies  being  ascertained, 
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is  to  locate  the  reservoir  sites  for  their  conservation  and  the  lines  of 
main  canals  anil  ditches  Deeded  for  a  proper  distribution  or  the  (tame. 
Such  a  survey  would  segregate  the  irrigable  front  other  public  lands, 
and  enable  the  Government  to  dispose  of  them  to  settlers  without  sur- 
veying the  waste  lands  for  which  there  is  no  present  demand.  The 
amount  of  the  annual  expenditure  for  these  irrigation  surveys  need  not 
be  large,  although  there  is  a  pressing  necessity  iu  many  localities  for 
these  surveys  to  enable  the  people  to  reclaim  the  laud  which  they  re- 
quire for  settlement.  An  intelligent  direction  of  such  surveys  is  neces- 
sary, and  Congress  should  provide  for  the  name. 

The  committee  has  also  reported  two  other  bills  which  pertain  to  the 
Great  Plains  rfgion  first  described.  Inasmuch  as  underground  water 
ts  found  throughout  this  region,  and  iu  many  places  where  experiments 
have  been  made  it  has  been  brought  to  the  surface  in  considerable 
quantities  by  artesian  wells ;  aud  inasmuch  as  in  other  places  important 
rivers  sink  and  their  waters  pass  beneath  the  surface,  it  is  regarded  as 
of  the  highest  importance  to  ascertain  to  what  extent  these  plains  may 
be  irrigated  by  artesian  wells  and  by  other  means  of  bringing  the  un- 
derflow supply  to  the  surface.  To  what  extent  these  lands  may  be 
brought  under  cultivation  by  these  means  is  yet  unknown,  but  it  is 
highly  probable  that  great  and  beneficial  results  in  the  irrigation  of 
these  lands  may  be  secured  by  bringing  these  waters  to  the  surface. 

THE  SUBTERRANEAN  WATEBS  OP  THE  GREAT   PLAINS. 

The  first  bill  reported  from  the  committee  has  been  incorporated  in 
the  urgent  deficiency  bill  and  has  become  a  law.  It  appropriated 
$20,000  for  the  purpose  ot  an  immediate  examination  of  these  great 
plains,  to  collect  all  the  facts  for  the  information  of  the  people,  and  with 
a  view  to  ascertain  the  expediency  of  making  experiments  by  the  Gov- 
ernment as  to  the  extent  of  these  underground  waters  and  the  practica- 
bility of  utilizing  them. 

The  other  bill  reported  relating  to  this  section  makes  an  appropri- 
ation of  $350,000  for  a  survey  aud  experimental  wells  and  works  iu  this 
region.  The  propriety  of  making  this  appropriation  will  be  determined, 
by  the  report  which  is  to  be  made  about  the  1st  of  July. 

If  anything  can  be  done  to  encourage  the  people  of  these  great  plains, 
it  is  important  that  It  should  be  done  speedily.  There  are  over  a 
million  people  in  this  arid  and  semi-arid  belt  who  have  paid  into  the 
Treasury  of  the  United  States  no  less  than  forty  millions  of  dollars  for 
public  lands.  These  people  are  in  want  and  are  suffering  all  the  hard- 
ships resulting  from  the  failure  of  crops  in  a  new  country.  They  are 
anxiously  looking  for  relief.  Their  crops  having  failed,  aud  being  - 
without  money,  they  are  unable  to  prosecute  experimental  works  of 
irrigation.  The  Government  must  demonstrate  to  them  the  practica- 
bility before  they  will  have  courage  or  can  command  the  means  to  pros- 
ecute the  work  on  auy  considerable  scale.  If  no  considerable  relief  can 
be  obtained  from  bringing  the  underflow  water  to  the  surface,  a  knowl- 
edge of  that  fact  will  he  of  immense  benefit  in  turning  the  attention  of 
the  people  to  some  other  means  of  relief. 

Undoubtedly,  as  before  stated,  much  of  this  land  will  ultimately  be 
reclaimed  from  the  rivers  flowing  from  the  Kooky  Mountains,  when  the 
proper  reservoirs  and  the  requisite  canals  shall  have  been  constructed. 
But  this  involves  a  larger  expenditure  than  the  people  can  now  under- 
take, and  it  also  involves  an  uncertainty  for  want  of  Government  sur- 
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There  is  still  another  means  of  irrigation  which  the  people  themselves 
will  no  doubt  adopt  to  some  extent,  and  that  is  the  storage  of  the 
storm- waters  in  small  ponds  and  lakes.  The  artesian  wells  and  other 
methods  of  bringing  the  underflow  water  to  the  surface  is  the  most 
speedy  way,  if  it  is  successful,  of  obtaining  relief,  and  for  that  reason 
the  committee  have  recommended  these  appropriations. 

It  will  not  be  necessary  to  continue  appropriations  of  this  character, 
and  probably  what  is  once  done  will  be  done  for  all  time,  and  perhaps 
the  appropriations  recommended  by  the  committee  may  be  all  that  will 


II  may  be  useful  to  the  Government  hereafter  to  bore  some  experi- 
mental wells  in  the  other  States  and  Territories,  but  the  committee 
have  confined  their  recommendation  to  that  section  of  country  where 
the  greatest  suffering  exists,  and  where  tbe  largest  number  of  people 
now  are. 

A  REVIEW  OP  THE  COMMITTEE'S  INVESTIGATION. 

The  work  of  inquiry  undertaken  in  accordance  with  the  resolution  of 
the  Senate  was  carefully  prepared  for  during  tbe  tour  months  that  pre- 
ceded the  meeting  at  St.  Paul,  Minn.,  on  the  1st  of  August  of  last  year. 
Under  tbe  direction  of  your  committee  the  irrigation  engineer  and  ex- 
pert assigned  to  it  by  the  United  States  Geological  Survey,  placed  him- 
self in  communication  with  the  official  and  other  representatives  of  tbe 
people  living  within  tbe  arid  regions  of  the  west.  Circulars  were  pre- 
pared and  addressed  to  Federal,  State,  Territorial,  and  County  officials, 
to  chambers  of  commerce,  boards  of  trade,  agricultural  and  horticultu- 
ral societies,  to  tbe  representatives  of  the  Patrons  of  Husbandry  aud 
tbe  Farmers'  Alliance,  to  societies  of  civil  engineers,  railroad  land  irri- 
gation companies,  and  all  others  known  to  be  interested  in  the  problem 
of  irrigation  and  reclamation.  The  result  of  this  work  was  made  ap- 
parent in  the  representative  character  of  the  testimony  given  before 
your  committee.  At  the  same  time  that  these  efforts  were  being  sys- 
tematically made  to  secure  a  full  expression  of  views  and  information 
from  practical  sources  aud  from  the  communities  interested,  circular 
letters  were  addressed,  nuder  the  committee's  instructions,  to  the  State, 
War,  Interior,  and  Agricultural  Departments,  for  the  purpose  of  ob- 
taining— 

First.  Such  information  as  the  consular  service  could  secure  from 
countries  wherein  irrigation  is  now  and  lias  long  been  practiced. 

Second.  From  tbe  experiences  and  observation  of  army  officers,  pub- 
lic land  officials,  aud  Indian  agents,  such  facts  as  their  observation  has 
enabled  them  to  accumulate. 

Third.  From  the  observations  and  studies  of  the  experts  and  offi- 
cials of  tbe  Department  of  Agriculture,  the  deductions  and  statements 
they  desired  to  make  on  soil,  climate,  products,  grasses,  forestry,  aud 
all  data  falling  within  their  special  fields  of  work  and  relating  to  the 
arid  region. 

All  these  preparations  enabled  the  committee  to  accomplish  its  work 
more  fully  and  systematically  than  otherwise  would  bave  been  tbe  case. 
The  committee  recognizes  fully  the  interest  aroused  and  activity  with 
which  its  requests  were  met, 

REPRESENTATIVE   CHARACTER  OP  "WITNESSES. 

During  the  progress  of  the  field  inquiry,  commencing  on  the  1st  of 
August  at  St.  Panl,  Minn.,  and  ending  September  19,  1889,  at  Ogallala, 
Bebr.,  your  committee  held  fifty-three  sessions,  examiued  three  hundred 
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and  eighty-two  witnesses,  and  travelled  in  all  about  14,000  miles.  In 
addition,  it  has  examined  fourteen  witnesses  at  tbe  capital  and  heard 
testimony  for  several  weeks. 

At  St.  Pan!  the  first  session  was  held  in  the  ball  of  the  chamber  of 
commerce,  which  was  placed  at  the  committee's  disposal.  On  behalf  of 
that  body  an  address  of  welcome  was  made  by  Mr.  B.  Y.  Smaller.  Tbe 
witnesses  at  this  session  were,  all  bat  one,  from  the  Territory  of  Dakota, 
and  represented  the  most  important  agricultural  and  town  interests, 
including  officers  of  the  Farmers'  Alliance,  of  the  Black  Hills  section, 
the  counties  of  Beadle,  La  Moure,  Spink,  Dickey,  Grant,  Marshall, 
Douglas,  and  Minnehaha,  portions  of  whatare  now  the  States  of  North 
and  South  Dakota.  At  the  next  session  held  in  Sioux  Falls,  S.  Dak.,  the 
constitional  convention  of  that  State  was  found  in  session.  The  commit- 
tee were  received  by  the  president  of  the  convention,  the  mayor,  and 
others;  and  at  the  session  held,  nearly  all  the  convention  delegates  tes- 
tified, representing  fifteen  counties.  Sessions  were  held  in  the  Dakota* 
on  the  train,  as  elsewhere,  and  many  witnesses  bo  examined  were  found 
presenting  tbe  collective  opinions  and  wishes  of  their  several  commu- 
nities. At  Huron,  the  testimony  taken  includes  the  evidence  of  the 
president  of  tbe  State  Agricultural  College,  of  the  mayor,  editors, 
farmers,  engineers,  and  others,  specially  selected  by  a  county  com- 
mittee. 

En  route  from  Huron  the  committee  visited  Redfleld,  Aberdeen,  and 
Jamestown,  examining  the  famous  artesian  wells  at  Huron  and  tbe 
points  named,  while  also  taking  evidence  at  Jamestown.  At  Bismarck, 
tbe  capital  of  North  Dakota,  tbe  constitutional  convention  of  that  State, 
then  in  session,  received  tbe  committee.  The  witnesses  examined  here 
were  alt  representative,  and  included  a  former  governor,  many  dele- 
gates to  the  convention,  and  several  well-informed  business  men. 

The  Northern  Pacific  Railroad,  from  Bismarck  westward,  made  ar- 
rangements to  take  the  committee  over  such  portions  of  the  region  as  it 
was  most  desirable  to  see  in  the  daylight.  To  this  road,  and  others  on 
the  journey,  the  committee  was  indebted  for  the  opportunity  of  travel- 
ing under  conditions  enabling  it  to  see  the  largest  areas  with  the  least 
fiossible  expenditure  of  time.  As  a  result,  much  of  tbe  magnificent  val- 
eys  and  table-lands  of  the  Yellowstone,  Gallatin,  Columbia,  and  Snake 
Basins,  in  the  Northwest,  were  passed  over  during  daylight,  affording  to 
your  committee  needed  object-lessons  in  the  physical  tacts  relating  to 
the  reclamation  of  such  region. 

TESTIMONY  IN  THE  NORTHWEST. 

The  progress  of  the  inquiry  through  Montana  was  marked  by  the 
same  interest  as  was  seen  in  the  Dakotas,  though  it  easily  intensified 
as  the  sections  practicing  irrigation  were  reached.  At  Glendive  the 
board  of  trade  met  your  committee.  The  witnesses  here  were  selected 
by  them  as  representative  men.  At  Billings  the  town  and  couuty  ofB- 
cials  received  us,  and  a  very  interesting  session  was  held.  Miles  City, 
county  seat  of  Custer,  and  near  to  it  the  United  States  post  of  Fort 
Keogh,  was  the  scene  of  the  most  important  session  of  the  Yellowstone 
Valley  section.  Army  officers,  Federal  officials,  county  and  town  offi- 
cers met  the  committee  at  tbe  depot,  escorting  it  to  the  board  of  trade 
rooms.  An  exhibit  of  irrigation-grown  grains  and  grasses  was  made,  a 
map  and  official  report  of  the  county  filed  with  the  committee,  andother 
valuable  testimony  was  taken,  as  will  be  seen  by  the  printed  evidence. 
Bone-man,  center  of  a  large  and  well  cultivated  area,  was  reached  after 
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Billings.  After  a  ride  through  the  valley,  examining  tbe  irrigated  farms, 
the  committee  held  a  session  in  the  town.  Tbe  witnesses  were  all  prac- 
tical men. 

The  next  and  most  important  session  in  Montana  was  held  at  Helena. 
The  committee  was  received  by  the  Territorial  and  city  officials,  as 
well  as  by  tbe  constitutional  convention  then  in  session.  The  testi- 
mony taken  here  includes  a  careful  report  of  the  State,  prepared  by 
Colonel  De  Lacey,  civil  engineer,  for  tbe  Montana  Society  of  Civil  En- 
gineers. The  late  surveyor-general,  Mr.  Greene,  was  a  valuable  wit- 
ness. Among  others  before  tbe  committee  were  the  Hods.  Wilbur  F. 
Sanders,  Martin  Maginnis,  and  W.'A.  Burleigh,  Judge  Hiram  Knowles, 
Mining  Inspector  G.  C.  Swallow,  and  Civil  Engineer  William  F. 
Wheeler.  Tbe  testimony  given  will  repay  critical  examination.  Fol- 
lowing tbe  Helena  session,  after  some  examination  of  tbe  region,  the 
committee  proceeded  to  Missoula.  Attention  is  called  to  the  testimony 
of  Mr.  H.  M.  Wilson,  division  civil  engineer  United  States  Irrigation 
Survey,  as  illustrating  intelligently  the  character  of  its  work.  Mis- 
soula, the  chief  town  of  Bitter  Boot  Valley,  noted  as  the  fruit  section 
of  Montana,  was  the  seat  of  an  interesting  session,  at  which  county 
officers,  surveyors,  and  farmers  testified. 

Passing  westward  into  Washington  the  committee  found  an  interest- 
ing held  in  the  eastern  or  subarid  section  of  the  new  State.  The  ex- 
amination of  the  Morie  farm,  near  North  Yakima,  as  well  as  tbe  session 
held  thereon  and  afterwards  in  the  chamber  of  commerce  at  North 
Yakima,  offers  abundant  proof  of  the  needs  and  advantages  of  irriga- 
tion, and  of  the  great  area  that  can  be  reclaimed  therein.  Ellensburgh, 
further  west,  where  a  brief  session  and  field  examination  was  made, 
showed  by  positive  demonstration  in  its  fertile  and  extensive  irrigated 
fields  tbe  value  of  efforts  for  reclamation.  The  testimony  of  the  secre- 
tary of  the  local  board  of  trade  will  be  found  to  be  of  value.  At  Walla 
Walla,  further  south,  but  still  In  eastern  Washington,  the  committee 
was  received  by  tbe  eity  officers  and  tbe  board  of  trade.  The  testimony 
taken  here  is  regional  in  scope,  and  gives  an  excellent  idea  of  conditions, 
climatic  and  topographic,  in  their  relations  to  agriculture  and  horticul- 
ture, while  showing  the  imperative  need  of  water  storage  in  order  to 
make  secure  such  cultivation.  This  evidence  and  demand  was  strongly 
supported  by  witnesses  whose  testimony  was  taken  ou  tbe  train  at  The 
Dalles  and  Baker  City,  Oreg.,  and  at  Palmer,  Idaho. 

The  very  important  session  held  on  tbe  17  th  of  August  at  Boise"  City, 
the  capital  of  Idaho  Territory,  was  characterized  by  a  thoroughness  of 
preparation,  and  the  careful  presentation  of  information,  which  deserves 
and  commands  from  the  committee  a  full  recognition.  The  great  value 
of  the  mass  of  testimony,  written  and  oral,  taken  at  Boise  City,  is  due 
to  tbe  fact  that  it  was  made  to  embrace  every  county  in  tbe  Territory, 
aud  every  phase  they  offer  in  considering  the  problems  of  reclamation. 
The  committee  was  officially  received  on  the  train  by  Governor  Sbonp, 
Surveyor- General  Straughan,  and  by  other  officers  of  the  Territory, 
county,  and  city.  All  the  formal  honors  of  such  a  reception  were  duly 
tendered.  Iu  response  to  the  circular  letters  sent  from  Washington, 
under  the  committee's  direction,  tbe  governor  aud  Uuited  States  but. 
v«yor- general  had  prepared  and  sent  out  other  circulars,  calling  forth 
from  the  county  surveyors  and  others  a  series  of  valuable  local  reports. 
Mr.  Strautiban  bad  caused  these  to  be  carefully  systematized  and  com- 
piled uniformly,  aud,  with  maps  of  each  county,  bound  them  in  a  hand- 
some manner  for  tbe  committee's  use. 

Tbe  evidence  taken  included  that  of  the  surveyor- general,  the  Dele- 
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fite  in  Congress,  ex-Governor  Stevenson.  Division  Engineer  A.  D. 
DOt4,  United  States  Irrigation  Survey,  and  a  large  number  of  other  rep- 
resentative witnesses.  A  striking  ezbibit  of  fruits  and  vegetables  was 
made  in  the  council  chamber  of  the  capitol  of  Idaho,  in  which  the  ses- 
sion was  held.  Hue  testimony  in  relation  to  Idaho  demands  careful 
consideration.  The  Boise  City  session  concluded  the  committee's  work 
in  the  Northwest  proper,  which  it  will  be  seen  includes,  as  to  testimony, 
South  and  North  Dakota,  Montana,  eastern  sections  of  Washington 
and  Oregon,  and  the  Territory  of  Idaho.  Eighteen  days  were  occupied 
in  the  journey,  and  during  that  time  one  huudred  and  fifty-eight  wit- 
nesses were  examined,  and  forty-two  other  papers  received,  examined, 
and  filed.  The  amount  of  travel  alone  was  sufficiently  fatiguing,  but 
when  the  work  of  examination  is  also  considered  the  labor  required 
therein  as  afterwards  will  be  iudeed  accounted  as  arduous. 

The  trip  through  the  great  valley  of  the  Snake  River,  with  its  ex- 
tensive lava  beds  and  the  magnificent  American  and  Shoshone  Falls, 
illustrating  the  volume  of  water  for  storage  to  be  had  and  the  engi- 
neering difficulties  arising  as  to  the  means  of  distribution,  followed,  after 
leaving  the  Oregon  Short  Line  road  and  entering  northern  Utah,  by 
the  noble  landscape  presented  iu  the  Bear  Lake  Basin,  with  its  valley, 
table-lands,  foot-hills,  and  mountains,  in  which  could  be  seen  the  evi- 
dence of  what  irrigation  produces  iu  the  farms  and  fields  of  the  Mor- 
mon settlers,  proved  to  be  one  of  the  most  interesting  experiences  of 
the  committee's  tour.  Recalling  the  fact  that  the  farmers  of  Utah  are 
members  of  the  first  English -speaking  community  that  has  practiced 
irrigation,  observation  of  their  work  and  its  results  became  a  matter  of 
grave  interest.  Irrigation  began  in  Utah  with  the  first  Mormon  hegira 
very  early  iu  the  fifties,  and  within  its  range  that  Territory  offers  the 
most  valuable  of  all  evidence  as  to  what  follows  the  redemption  by  irri- 
gation of  our  arid  region.  . 

WITNESSES  IN    SALT   LAKE   AND    NEVADA, 

The  sessions  held  in  Salt  Lake  City  on  the  19th  and  20th  of  August 
prove  the  value  of  the  preparations  that  had  been  made.  Governor  A. 
L.  Thomas,  in  response  to  the  commnuicattous  sent,  by  the  committee's 
expert  and  eugiueer,  had  made  an  elaborate  eftbrt  to  secure  complete 
data.  Under  his  energetic  direction  the  taking  of  testimony  bad  been 
systematically  provided  for.  Officers  of  the  United  States  Geological 
Survey,  with  the  Director  thereof,  Maj.  John  W.  Powell,  also  gave  val- 
uable aid.  Director  Powell  accompanied  the  committee  (meeting  it  at 
St.  Paul  and  Bismarck)  throughout  the  en  tirejourney.  Governor  Thomas  . 
presented,  through  Prof.  Marcus  E.  Jones,  of  the  Deseret  University, 
an  elaborate  report  of  the  Territory,  embracing  every  county,  giving 
their  water  sources  and  supply,  rain  fall  and  other  precipitations,  areas 
irrigated  or  reclaimable,  facilities  for  storage,  extent  of  irrigation  ditches, 
dams,  and  other  works,  wells  (artesian  or  otherwise),  products  raised, 
laws  and  customs  governing  duty  of  water,  method  of  ditch  ownership, 
natural  lakes,  rivers,  and  other  streams  or  water  supply,  with  estimates 
of  what  may  be  doue  with  larger  facilities.  The  witnesses  testifying 
include  the  governor,  secretary  of  the  chamber  of  commerce,  the  pro- 
bate judges,  surveyors,  aud  commissioners  of  many  counties,  local  farm- 
ers, eugiueers,  railroad  meu,  and  others — all  representative  in  character. 
Elaborate  maps  were  filed  wi  th  the  county  reports,  and  though  no  other 
sessions  were  held  in  Salt  Lake  City,  yet  full  statements  from  all  parts 
of  the  Territorv  were  brought  before  the  committee.  ,  • 
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The  evidence  taken  at  Salt  Lake  City  relative  to  the  results  of  irri- 
gation among  a  peculiar  community  and  amid  conditions  as  severe  for 
reclamation  purposes  as  any  in  the  West,  deserves  the  most  careful  re- 
view. It  is  especially  interesting  in  its  relations  to  the  smallness  of 
the  areas  under  cultivation,  their  minute  subdivision  and  power  to  sup- 
port the  cultivators,  as  welt  as  the  method  of  water  control,  distribu- 
tion and  the  using  of  t  he  same.  Iu  no  part  of  our  arid  region  has  the 
use  of  irrigation  in  agriculture  presented  more  striking  facts  or  within 
the  lines  upon  which  the  local  problems  operate  more  satisfactory  re- 
sults. The  Utah  session  was  attended  by  fifteen  witnesses.  In  addi- 
tion there  were  filed  with  the  committee  oue  general  report,  eighteen 
county  and  four  local  reports,  and  two  other  special  papers,  all  of  them 
full  of  important  data. 

The  examination  of  the  Basin' region  was  continued  in  the  taking  of 
evidence  at  Carson  City,  Nev.  The  committee  was  received  by  the 
State  officers,  who  placed  the  supreme  court  room  in  the  capitol  at  its  dis- 
posal. Nevada  presents  the  gravest  of  needs  and  the  largest  of  possible 
areas  In  its  relation  to. reclamation  by  means  of  water  storage  and  irri- 
gation. The  State  is  thoroughly  aroused  to  its  own  needs  and  the 
methods  required  to  meet  them.  At  the  last  session  of  the  State  legis- 
lature it  was  formed  into  districts  for  storage  purposes,  and  a  State 
board  appointed.  An  efficient  State  weather  service  has  been  in  oper- 
ation since  1887.  The  testimony  presented  to  the  committee  had  been 
prepared  for  in  advance  by  the  exertions  of  the  State  surveyor-general 
and  the  board  of  reclamation  in  response  to  circulars  and  other  requests 
of  yonr  committee,  ly  addition  to  the  report  and  maps  prepared  by 
the  State  board,  the  witnesses  include  representatives  from  the  several 
counties. 

The  conditions  of  reclamation  in  Nevada  demand  serious  considera- 
tion. It  will  be  then  found  that  with  a  fitting  system  of  water  storage 
and  irrigation  distribution  this  mountain  State,  instead  of  presenting 
reasons  for  gloom  or  despair,  oilers  a  bright  prospect  and  a  fair  future 
of  material  prosperity.  The  Kevada  witnesses,  nineteen  in  number, 
include  -the  secretary  of  the  State  board  of  reclamation  and  internal 
improvement,  the  United  States  surveyor- general,  chief  of  the  State 
weather'  service,  county  officers,  with  reports  from  different  parts  of 
the  State. 

Leaving  the  interior  or  basin  sections  of  the  arid  West  the  committee 
held  its  next  session  iu  the  city  of  San  Francisco.  It  is  necessary  to 
say,  in  passing,  that  much  work  was  done  outside  the  taking  of  testi- 
mony in  order  to  obtain  a  more  complete  understanding  by  the  mem- 
bers of  your  committee  of  the  conditions  involved  iu  the  inquiry  it  had 
undertaken.  Among  other  journeys  was  one  by  stage  and  boat  to  and 
across  Lake  Tahoe  and  by  coach  again  through  the  valley  of  the  Truckee 
to  the  railroad  at  Truckee.  This  enabled  the  committee  to  understand 
the  hydrographic  and  other  physical  features  of  the  great  drainage  and 
mountain  lake  areas,  which  are  necessarily  related  to  any  plans  of  rec- 
lamation in  western  Nevada  and  eastern  California.  It  was  but  one 
of  several  observation  trips  that  formed  part  of  the  committee's  gen- 
eral work,  but  the  result  of  which  can  not  be  presented  in  the  testimony 
submitted. 

ON  THE  PACIFIC   COAST. 

The- California  State  Board  of  Trade  having  undertaken  iu  a  compre- 
hensive manner  the  work  of  replying  to  the  committee's  requests  for 
information,  it  was  proper  that  the  sessions  in  San  Francisco  should  be 


22  IRRIGATION   AND   RECLAMATION    OF   ARID    LANDS. 

held  in  the  rooms  it  had  so  courteously  tendered.  They  were  truly 
representative  in  character.  A  valuable  State  report  was  first  sub- 
mitted by  the  Hod.  M.  M.  Estee,  chairman  of  the  board,  which  embraces 
the  main  features  and  facts  in  relation  to  reclamation  and  water  storage, 
as  well  as  the  date  of  irrigation  already  accomplished.  The  witnesses 
called  by  the  State  Board  of  Trade  were  fifteen  in  number,  and  in- 
cluded, among  others,  William  H.  Hall,  formerly  State  engineer,  and 
now  supervising  civil  engineer  of  the  Pacific  slope  in  the  Uuited  States 
Irrigation  Survey ;  W.  S.  Gree~n,  a  well-known  editor  of  northern  Cali- 
fornia ;  George  Manuel,  a  prominent  civil  and  irrigation  engineer  of 
the  San  Joaquin  Valley,  resident  at  Fresno ;  Bernhard  Mark,  a  success- 
ful organizer  of  horticultural  land  colonies ;  Dr.  Perrin,  a  large  land- 
owner, extensively  identified  with  irrigation  colony  enterprises;  L.  M. 
Holt,  one  of  the  earliest  settlers  and  organizers  of  the  famous  colony  of 
Riverside;  Hon.  N.  P.  Chipman  (formerly  Delegate  in  Congress  from 
the  District  of  Columbia),  of  northern  California;  Dr.  Hilgard,  of  the 
University  of  California,  an  eminent  scientific  authority  ou  all  matters 
relating  to  agriculture,  horticulture,  climatology,  etc.,  and  ex-State 
Senator  C.  C.  Wright,  the  author  of  the  code  of  State  laws  known  as 
the  "  Irrigation  District  System." 

By  these  laws  in  the  first  place  the  just  principle  of  prior  appropria- 
tion, governed  and  limited  as  to  beneficial  and  actual  use,  is  applied 
to  and  placed  under  the  control  of  the  community  to  be  benefited,  and 
through  which  in  the  second  place  any  given  irrigation  community,  by 
becoming  under  the  said  laws  a  body  corporate,  can  issue  bonds  and 
make  contracts  for  needed  works,  establish  rates,  and  hold  liens  on  all 
the  lands  benefited  for  the  payment  of  interest  and  principal.  These 
laws  leave  to  the  local  communities  affected  the  use  of  the  natural 
waters  within  them  for  beneficial  servitudes  only,  enable  them  to  con- 
struct, own,  and  control  the  works  needed  for  water  storage  and  dis- 
tribution, and  give  the  means  of  obtaining  a  credit  for  that  purpose, 
which,  when  capital  understands  the  security  it  offers,  will  assuredly 
command  all  the  money  that  may  be  needed. 

The  San  Francisco  session  was  one  of  the  moat  satisfactory  held. 
Added  to  the  testimony  directly  given,  there  will  be  found  a  valuable  State 
report,  a  summary  of  an  important  paper  on  alkali  soils  and  well-water 
supplies  by  Professor  Hilgard,  and  useful  statements  by  other  citizens. 
The  committee  then  proceeded  southward,  stopping  en  route  at  Merced 
and  Fresno,  in  the  San  Joaquin  Valley,  to  examine  the  results  of  irri- 
gation at  those  places.  Fresno  was  especially  interesting  as  the  center 
of  an  increasing  land  colonization  system,  which  has,  by  irrigation  and 
small  farm  holdings,  already  reclaimed  an  area  of  over  100,000  acres,  on 
which  a  population  of  at  least  26,000  persons  are  supported  in  inde- 
pendence and  comfort.  That  is  an  area  of  less  than  4  acres  to  each 
person.  The  land  now  "  under  water "  in  this  immediate  region  is 
about  260,000  acres,  and  there  is  every  prospect  of  the  early  cultiva- 
tion of  that  entire  area.  The  chief  products  are  raisin  grapes  and 
others  for  table  use  and  wine-making. 

The  next  session  was  held  at  Tulare,  at  which  nine  persons  testified. 
A  large  display  of  fruits,  vegetables,  and  grain,  grown  under  irriga- 
tion, was  made.  This  session's  testimony  illustrates  the  success  of  co- 
operative endeavor  and  intensive  farming,  with  irrigation,  as  carried 
out  by  men  of  small  means,  but  energy  and  industry.  , 

The  session  at  Bakersfleld,  Kern  County,  was  preceded  on  the  com- 
mittee's and  Director  Powell's  part  by  a  journey  of  observation  of  some 
60  miles,  covering  the  main  features  of  the  extensive  system  of  irriga- 
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tion  works  and  fields  constructed  and  worked  by  Messrs.  Haggin  and 
Cam  In  this  way  valuable  object  lessons  were  obtained  as  to  the  pos- 
sibilities of  reclamation,  covering  alfalfa,  grain,  root,  and  fruit  crops, 
as  well  as  tbe  raising  of  valuable  stock.  Kern  County  embraces,  as 
the  evidence  and  reports  given  will  show,  not  only  the  most  extensive 
single  system  of  irrigation  works  owned  and  constructed  by  one  firm 
within  the  United  States,  but  other  and  most  essential  features  of  arid 
land  reclamation. 

There  are  still  considerable  areas  supplied  by  tbe  small  ditches  of  in- 
dividual or  combined  farmers,  besides  a  sectiou  in  which  tbe  supply  of 
artesian  water  is  largeand  the  number  of  wells  very  notable.  The  Bakers- 
field  testimony  covers  the  views  of  resident  farmers  and  a  comprehen- 
sive and  valuable  report  from  William  B.  Carr,  one  of  the  owners  of  the 
Kern  County  canals.  In  it  will  be  founil  statistics  of  cost,  production, 
areas  covered  and  cultivated,  mileage  of  canals,  and  alt  other  facts 
necessary  for  obtaining  a  fair  understanding  of  tbe  nature,  extent,  and 
cost  of  such  an  enterprise.  Among  tbe  papers  relating  to  irrigation 
addefl  at  tbe  close  of  the  California  division  will  be  found  one  of  interest 
relating  specially  to  Kern  County  and  to  the  general  question  of  legal 
control  over  natural  water. 

The  remaining  sessions  in  California  were  held  at  Los  Angeles,  Septem- 
ber 1 ;  on  the  cram,  near  San  Bernardino  and  Riverside,  and  at  River- 
side on  the  2d ;  in  the  evening  of  the  same  day  at  Santa  Ana,  and  at 
San  Diego  on  the  3d;  returning  the  same  night  to  San  Bernardino,  and 
thence  southward  across  the  Colorado  Desert,  arriving  at  Yuma,  Ariz., 
soon  after  sunrise  on  tbe  morning  of  the  1th  of  September,  where  a  ses- 
sion was  held  on  the  piazza  of  the  hotel,  surrounded  by  a  fine  example 
of  tropical  fruits  grown  in  the  gardens  of  the  neighborhood.  Twenty- 
eight  important  witnesses  were  examined  orally  at  the  southern  Cali- 
fornia sessions.  Among  them  were  tbe  most  representative  viticultur- 
ists  and  horticulturists,  irrigation  and  civil  engineers,  organizers  of 
successful  fruit-growing  colonies,  and  prominent  business  men.  At  all 
the  points  named  the  committee  were  received  by  the  local  chamber  of 
commerce  and  the  civic  or  county  officials.  At  Los  Angeles,  San 
Bernardino,  and  San  Diego,  especially,  were  the  courtesies  and  efforts 
to  place  correct  testimony  in  the  committee's  possession  more  marked. 
At  all  points  valuable  maps  and  other  exhibits  were  filed  with  tbe  en- 
gineer expert  who  accompanied  the  committee. 

EVIDENCE    TAKEN   IN  ARIZONA. 

The  first  session  iu  Arizona,  held  at  Yuma,  was  attended  by  a  county 
committee,  who  presented  an  elaborate  and  carefully  prepared  report 
with  maps.  The  ability  displayed  iu  this  report,  as  well  as  in  the  tes- 
timony given,  showed  tbe  talent  and  interest  uow  being  centered  in 
connection  with  irrigation  enterprises  and  their  developmeut  in  sections 
heretofore  esteemed  most  unpromising.  The  lower  valley  of  the  Gila 
River  is  clearly  shown  to  be  a  most  promising  field  for  semi-tropical 
fruits,  sugar  cane,  and  cotton.  Rice  too,  it  is  claimed,  may  be  profita- 
bly raised  iu  the  overflowed  region  below  Yuma,  now  forming  the  head 
of  the  Gulf  of  California. 

The  committee  passed  from  its  session  iu  the  early  morning  of  Sep- 
tember 4  over  the  Southern  Pacific  Railroad  for  156  miles  to  the  north. 
The  capital  of  Arizona  was  reached  during  the  afternoon  and  a  session 
held  immediately  on  our  arrival.  As  at  Yuma,  and  afterward  at  Tuc- 
son, the  witnesses  at  Phoenix  were  heard  iu  the  open  air.  Governor 
Wolfley,  with  the  leading  Territorial  and  county  officers,  were  in  attend- 
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ance,  and  the  session  was  made  especially  interesting  by  the  intelligent 
engineers  and  others  connected  with  the  irrigation  corporation  operat- 
ing in  Salt  River  Valley.  Reports  were  filed  with  the  committee  from 
the  counties  of  Mariposa,  Yavapai,  and  Apache,  as  well  as  a  general 
one  for  the  Territory,  prepared  by  Mr.  Farish,  commissioner  of  emigra- 
tion. Reports  were  also  received  from  the1  engineer  of  the  Walnut  Greek 
storage  reservoir,  the  dam  of  which  has  since  bursted,  causing  a  great 
loss  of  life.  Lieutenant  Ulasford,  U.  S.  Army,  of  the  Signal  Service, 
also  filed  a  very  interesting  and  useful  report  on  the  climatology  of  the 
Territory.  En  route  to  Tucson,  on  the  5th  of  September  the  committee 
took  testimouy  on  the  train  in  relation  to  Pinal  County  ana  to  a  pro- 
posed and  important  storage  basin  at  the  Buttes  on  the  Gila  River, 
some  miles  above  Florence. 

Tucson  was  reached  early  in  the. day  and  a  session  convened  at  once. 
The  committee  were  met  by  the  officials  of  the  city  and  county  and  by  a 
committee  appointed  to  make  a  report  for  southern  Arizona.  Reports 
for  Pima,  Graham  and  Cochise  Counties  were  filed,  and  one  also  of  an 
engineering  project  for  a  series  of  reservoirs  and  dams  at  Pant  ado,  near 
Tucson,  The  witnesses  orally  examined  in  Arizona  were  twenty-four 
in  number  and  in  addition  seventeen  valuable  reports  were  received  and 
filed. 

INTERNATIONAL  QUESTIONS  AT  EL   PASO. 

Passing  direct  to  El  Paso,  Tex,,  the  committee  were  met  by  the  city 
authorities,  by  the  county  officers,  a  representative  of  the  governor  of 
Texas,  representatives  of  the  land  department  of  the  Texas  Pacific 
Railway,  the  governor  of  New  Mexico  with  members  of  his  staff,  and 
also  by  representatives  of  the  Mexican  city  of  Juarez,  and  an  engineer 
officer  of  that  Republic.  A  committee  of  citizens  had  been  preparing 
in  advance  for  the  sessiou,  and  the  city  ball  council  room  was  placed  at 
its  disposal. 

The  problem  under  consideration  at  this  point  is  a  serious  one,  in- 
volving international  complications,  as  well  as  others,  injuriously  af- 
fecting the  prosperity  of  our  own  people  inhabiting  two-thirds  of  the 
1,200  linear  miles  through  which  runs  the  Rio  Grande  River.  That 
river  lias  its  rise  iu  the  lofty  San  Juan,  Sagauche,  and  Snowy  ranges, 
that  form  the  western  and  northwestern  run  of  the  great  San  Luis  Park 
or  valley  in  southern  Colorado.  The  rapid  increase  of  irrigation  works, 
and  they,  too,  on  a  large  scale,  within  that  valley  bids  fair  to  absorb  at 
an  early  day  nearly  or  quite  all  of  the  waters  in  sight  that  through  its 
upper  channels  How  down  to  and  across  the  wonderful  mountain  bowl  of 
San  Luis  and  from  the  Rio  Grande  River  and  Valley.  After  crossing  the 
great  basin  plain,  almost  diagonally,  it  turns  southward  and  entering 
New  Mexico  passes  through  the  Taos  Canon  section,  debouching  again 
into  the  open  valley  at  Embndo,  to  the  north  of  Santa  Fe\  From  that 
point  to  the  deep  canons  below  Presidio  del  Norte,  in  Texas,  the  river 
for  about  500  miles  has  run  almost  or  entirely  dry  during  the  past  year. 
There  has  been  a  growing  scarcity  of  water  for  several  years.  Colorado 
and  northern  New  Mexico  have  necessarily  absorbed  tbe  major  portion, 
yet  below  them  are  found  Mexican  and  Pueblo  Indian  communities 
claiming  water  rights  that  have  been  theirs  for  centuries — rights  which 
are  guarantied  to  tbem  by  treaty  and  convention  entered  into  and  rati- 
fied by  the  United  States  and  Mexico. 

The  long- established  privileges  in  the  natural  waters  and  their  use 
for  beneficial  purposes  by  at  least  100,000 citizens  and  inhabitants  of  our 
own  territory  were  found  by  the  committee  to  be  in  peril  by  the  almost 
complete  absorption  of  the  running  waters  from  the  upper  portions  of 


IRRIGATION  AND   RECLAMATION  OF  ABID  LANDS.  25 

the  Bio  Grande.  Bat  this  is  by  no  means  the  most  embarrassing  part 
of  the 'situation.  The  same  deprivation  most  seriously  affects  the  Mex- 
ican people  resident  at  Juarez  (Paso  del  Norte)  and  along  the  western 
side  of  the  Bio  Grande  Valley  in  northeast  Chihuahua,  one  of  the  north- 
ern States  of  the  Republic  of  Mexico.  El  Paso,  Tex.,  our  principal 
port  of  entry  for  Mexico,  ia  faced  on  the  other  and  Mexican  side  of  the 
river  by  the  growing  city  of  Jnarez.  There  are  at  least  30,000  persons 
in  and  directly  connected  with  these  two  cities  and  the  immediate  val- 
ley wherein  they  are  located.  The  water  famine  and  the  uncertainty 
of  the  river  channel — for  the  stream,  when  present,  runs  over  a  sandy 
and  friable  bed  and  bottom  land  for  at  least  2  miles  in  width — in- 
volves constant  troubles  and  often  threatens  disturbing  collisions,  both 
as  to  the  boundary  line  of  the  two  countries  and  the  actual  and  imper- 
atively needed  water  supply  required  for  general  purposes. 

The  United  States  Irrigation  Survey  bad  been  for  some  months 
before  the  committee's  arrival  engaged  in-making  the  necessary  loca- 
tions, surveys,  plans,  and  estimates  tor  the  establishment  of  a  dam  and 
reservoir  at  a  point  just  above  El  Paso  for  the  purpose  of  storing  therein 
the  storm  and  surplus  waters  as  well  as  the  natural  drainage  of  the 
canon  region  wherein  the  proposed  works  are  to  be  situated  and  con- 
structed. Maj.  Anson  Mill,  Tenth  Cavalry,  TJ.  S.  Army,  a  competent 
civil  engineer,  was,  under  the  supervision  of  Director  Powell,  TJ.  8. 
Geological  Survey,  in  charge  of  this  preliminary  work.  By  direction  of 
the  Mexican  President  one  of  its  official  engineers,  Sefior  Garfias,  was 
co-operating  with  Major  Mill  and  the  other  engineers  and  attaches  of  the 
United  States  Irrigation  Survey.  The  irrigation  situation  was  and  Is 
as  immediately  pressing  to  the  Mexican  people  as  the  international 
questions  might  prove  at  any  moment  to  tbe  two  Governments..  These 
were  the  conditions  that  Aiade  the  El  Paso  session  perhaps  the  most 
important  of  any  held  by  your  committee. 

The  persons  testifying  included  tbe  mayors  of  both  El  Paso  and 
Juarez  ;  Engineer  Garfias,  the  Mexican  consul  at  Juarez ;  a  committee 
of  citizens  who  had  prepared  reports  to  offer,  and  several  gentlemen 
long  familiar  with  the  laws,  custom »,  and  conditions  affecting  the  ques- 
tions at  issue.  Major  Mill  and  his  assistants,  with  maps,  were  present 
and  amply  elucidated  their  plan?,  while  Director  Powell  reviewed  the 
nature  of  tbe  several  hydro  graphic  basins  into  which  the  great  valley 
of  the  Bio  Grande  is  physically  divided.  Tbe  whole  session  was  one 
of  marked  interest,  and  the  testimony  and  papers  presented  should  be 
carefully  studied.  The  utmost  courtesies  were  extended  your  committee 
by  the  Mexican  as  well  as  the  Texan  authorities.  Considerable  field 
observation  was  made. 

WHAT  WAS  SAID  ABCUT  WESTERN  TEXAS. 

At  tbe  El  Paso  session,  beside  tbe  international  dam  project,  evi- 
dence was  presented  by  the  State  geologist  of  Texas  and  Mr.  Roesler 
of  Dallas,  in  relation  to  the  needs  and  possibilities  of  irrigation  in  that 
State,  and  by  Mr.  Bronson,  of  El  Paso,  in  regard  to  the  irrigation  of 
the  Pecos  Valley,  in  southeastern  New  Mexico.  It  was  shown,  at  ses- 
sions on  the  train  while  crossing  the  Staked  Plains  and  at  a  sessioa  held 
in  Fort  Worth,  that  a  considerable  area  of  Texas  requires  the  conserva- 
tion and  restoration  of  natural  waters,  both  by  storage  of  surplus  and. 
storm  waters  and  by  the  restoration  to  the  surface  of  those  found  be- 
neath it,  in  order  that  the  security  of  both  agricultural  and  pastoral  pur- 
suits may  be  attained.     The  entire  southwest  section   from  El   Paso 
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downward  to  tbe  Gulf,  including  the  eastern  half  of  the  lower  Bio 
Grande  drainage-basin,  as  well  as  the  minor  bat  very  important  basins 
of  the  Pecos  and  Colorado  Rivera,  a  distance  at  its  broadest  part  of  6 
degrees  of  longitude,  requires  irrigation  in  order  to  make  possible  the 
industries  by  which  it  alone  can  be  reclaimed.  For  3  degrees  of  longi- 
tude farther  east  the  storage  of  water  for  use  in  tbe  critical  period  just 
preceding  harvest  will  also  be  found  a  necessity.  ~^ 

But  northwestern  Texas,  like  the  central  i>ortions  of  both  the  Dako- 
tas,  presents  au  interesting  series  of  problems  for  the  geologist  and  en- 
gineer, as  well  as  of  encouragement  for  the  practical  farmer  and  settler 
seeking  homes  on  tbe  soil.  These  problems  relate  to  the  underground 
water  supply,  which  in  the  Dakotas  form  the  magnificent  belt  of  artesian 
wells  that  make  thai  region  bo  remarkable,  and  on  tbe  Staked  Plains 
and  Pan  Handle  sections  of  Texas  furnish,  from  what  are  believed  by 
many  competent  observers- to  be  subterranean  streams,  finding  their 
way  through  under-gronud  channels  and  by  steady  pressure  in  given 
directions  percolating  through  tbe  resisting  strata,  a  water  supply  for 
numerous  wells  which  has  already  proven  of  considerable  service,  and 
which  it  is  claimed  can,  at  a  comparatively  small  cost,  be  so  explored, 
defined,  aud  delimited  as  to  be  made  of  great  value  to  tbe  region  and 
its  residents.  This  region  is  also,  as  to  the  northwestern  and  western 
portions,  one  of  remarkable  springs  that  rise  with  great  volume  and 
force.  In  this  respect,  the  evidence  includes  eastern  New  Mexico,  and 
there  is  reason  to  believe  that  it  will  be  fonud  as  to  both  wells  and 
springs  to  extend  over  the  extreme  western  portion  of  the  Indian  Terri- 
tory into  southwestern  Kansas.  In  any  event,  the  evidence  presented 
at  El  Paso  and  Fort  Worth,  Tex.,  and  elsewhere,  is  of  great  interest 
and  importance.  . 

TEXAS  STAKED  PLAINS  AND  NEW  MEXICO. 

At  El  Paso,  Governor  Prince,  of  New  Mexico,  with  a  committee  of 
delegates  from  the  constitutional  convention,  then  in  session  at  Santa 
Fe,  met  the  committee  to  urge  the  importance  of  a  session  in  that  Ter- 
ritory. The  committee  proceeded  to  Santa  Fe,  where  the  party  was  met 
by  the  officials  aud  courteously  welcomed.  The  presence  at  Santa  Fe 
of  delegates  from  all  the  counties  gave  an  excellent  opportunity  of  ob- 
taining a  very  complete  summary  of  the  water  conditions  and  irriga- 
tion needs  of  New  Mexico.  Tbe  threatened  destruction  of  water  rights 
and  farms,  established  aud  cultivated  for  many  generations,  by  reason 
of  tbe  absorption  in  southern  Colorado  of  the  flow  of  the  Bio  Grande 
Biver,  brings  into  grave  importance  interstate  or  interterritorial  con- 
ditions and  jurisdictions  upon  the  rightful  relations  of  which  depends 
so  much  of  the  future  well-being  of  the  communities  interested.  Tbe 
Sauta  Fe  session  proved,  therefore,  to  be  of  value. 

On  the  committee's  return  to  El  Paso  a  short  session  was  held  at  Las 
Graces,  in  the  Mesilla  Valley,  Doua  Ana  County,  the  finest  fruit  region 
in  the  Territory,  and  a  rapid  drive  over  tbe  valley  was  also  taken.  From 
El  Paso  the  committee  proceeded  east  to  Fort  Worth,  Tex.,  taking 
testimony,  as  already  referred  to,  aud  then  proceeded  north  ward  to  tbe 
valley  of  the  Arkansas  iu  southwestern  Kansas.  In  passing  from  Texas 
the  committee  refers  with  thanks  to  the  mass  of  the  testimony  taken 
aud  forwarded  from  tbe  Pau  Handle  aud  Staked  Plains  counties  in  that 
State.  This  was  obtained  through  the  unrein uuera ted  exertions  of  Mr. 
F.  E.  Boesler,  of  Dallas,  whose  exertions  for  the  public  good  deserve 
this  acknowledgment,  at  least. 
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IN   SOUTHWEST    KANSAS. 

Turning  westward  once  more  the  committee  held  sessions  at  Kins- 
ley, Dodge  City  and  Garden  City,  Kane.  It  heard  in  that  part  of  Kansas 
over  thirty  witnesses,  representing  by  appointment  every  farming  local- 
ity affected  by  the  drought  and,  therefore,  interested  in  the  question  of 
an  industrial  water  supply.  The  interstate  water  question  is  certainly 
a  lire  one  for  the  farmers  of  southwest  Kansas.  The  Arkansas  River 
had  given  so  indifferent  a  supply  daring  the  year  that.  300  miles  out  of 
the  500.  miles  of  irrigation  ditches  constructed  in  Kansas  east  of  the 
Colorado  line  were  tins  applied  with  water  and,  therefore,  were  practi- 
cally nseless.  The  natural  waters  of  Colorado  are,  by  its  constitution, 
State  property,  aud  by  its  law  are  all  consumable  within  the  State  it- 
self. As  with  the  Rio  Grande,  so  it  is  with  the  Arkansas.  As  it  emerges 
from  its  sources  and  canon  channels  within  the  Rockies,  the  absorption 
of  its  surface  flow  commences  with  the  foot-hills  wherever  an  available 
area  is  found  for  cultivation,  until  above  Pueblo  it  debouches  into  the 
Plains  section  and  flows  eastward  across  Bent  County.  By  the  time  it 
reaches  tbe  eastern  line  there  is  little  or  no  water  left  to  flow  below, 
during  the  dry  season  at  least.  Percolation  follows,  of  course,  and 
in  tbe  coarse  of  time,  as  tbe  irrigation  engineers  claim,  the  waters  . 
spread  upon  aud  absorbed  by  the  soil  return  in  large  part  to  the  chan- 
nel below  where  irrigation  is  practiced.  Bnt  even  if  thisreturn  seepage 
be  as  large  in  quantity  as  asserted,  its  gathering  flow  is  necessarily  slow 
and  must  in  any  event  be  attainable  only  after  the  occasion.  lu  other 
words,  it  can  not  be  utilized  when  wanted — tbe  season  of  irrigation. 

The  sessions  at  Dodge  and  Garden  Cities  were  notable  for  the  bring- 
ing oat  boldly  of  a  suggestive  theory,  which,  if  practical  experiments  tend 
to  establish  the  truth  of,  will  surely  prove  productive  of  great  benefit,  not 
only  to  tbe  section  under  consideration,  but  many  other  portions  of  the 
arid  region.  The  proposition  involved  is  that  a  large  proportion  of  the 
water  flow  of  the  Arkansas  River,  wnich  at  flood  time  is  very  great  in 
volume,  is  lost  by  means  of  seepage.  Tbe  valley  bed  is  wide,  the  stream 
itself  broad  and  shallow,  the  grade  from  the  mountains  eastward  is  at 
least  7  feet  to  the  mile,  giving  a  rapid  descent,  adding  thereby  to 
the  surface  loss,  and  the  soil  of  the  whole  valley  with  the  stratum 
beneath  is  composed  of  loose  friable  matter,  wi  th  sand  and  gravel  below 
in  which  the  percolated  waters  are  readily  absorbed  and  held,  while 
tbe  impermeable  clays  beneath  keep  the  current  from  passing  to  greater 
depths. 

It  was  urged  iu  tbe  Kansas  sessions,  especially  that  at  Garden  City, 
that  tbe  ^underflow,"  as  it  is  termed,  can  be  reached  through  very 
simple  engineering,  owing  to  the  regular  descent  alluded  to,  by  means 
of  tunnels  driven  in  tbe  alleged  seepage  drift  and  from  these  drawn 
into  reservoirs  to  the  surface  at  proper  levels  and  thence  distributed 
over  the  thirsty  areas  for  several  miles  miles  north  and  south  on  either 
Bide  of  the  river.  The  assistance  of  the  Government  is  asked  to  dem- 
onstrate by  experimental  work  the  correctness  of  this  theory  or  sugges- 
tion. Private  enterprise  has  at  or  near  Dodge  City  already  started 
underflow  works,  and  it  is  asserted  with  a  remarkable  degree  of  suc- 
cess. It  is  assumed,  however,  that  no  extensive  works  can  be  carried 
on  for  southwestern  Kansas  reclamation  without  entering  and  drifting 
into  the  river  bed  within  the  State  of  Colorado.  The  projectors  are 
met,  therefore,  at  the  outset  with  the  fear  of  opposing  State  jurisdic- 
tion. .  biglizcd 
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COLORADO,  WTOH1NO,  AND  NEBRASKA. 

Entering  Colorado  the  committee  held  sessions  therein  at  Paeblo, 
Colorado  Springs,  Denver,  Fort  Collins,  and  Greeley,  thus  obtaining 
data  and  information  from  the  principal  points  concerned  in  the  State 
which,  by  its  active  enterprise,  as  well  as  tbe  legislation  on  tbe  sub- 
ject of  water  uses,  baa  placed  itself  witb  California  as  foremost  in  tbe 
work  of  intensive  agriculture  by  means  of  irrigation.  The  sessions  at 
Pueblo  and  Colorado  Springs  proved  interesting  because  of  the  local 
facts  obtained  at  the  first  place  in  regard  to  the  Arkansas,  and  as  to 
forestry  matters  in  tbe  State  at  tbe  second  point.  At  Denver  the 
chamber  of  commerce  was  opened  for  the  committee's  use,  and  the  tes- 
timony presented  at  the  sessions  held  therein  will  be  found  among  the 
most  valuable  of  tbe  investigation.  Tbe  presence  here  of  tbe  super- 
vising engineer  for  the  Rocky  Mountains  of  the  United  States  Irriga- 
tion (formerly  State  engineer  of  Colorado),  with  that  of  tbe  State  en- 
gineer also,  and  of  other  civil  engineers,  who  bad  all  interested  them- 
selves in  arranging  the  evidence  taken,  resulted  in  bringing  before  the 
committee  a  peculiarly  representative  mass  of  testimony. 

Examination  will  show  All  phases  of  irrigation  as  seen  in  Colorado 
field  works,  storage  possibilities,  the  duty  and  economy  of  water,  cost 
of  construction  and  administration,  areas  covered  and  cultivated,  per- 
colation, seepage,  volume,  ganging  of  water,  tbe  legal  questions  in- 
volved, advantages  of  irrigation,  increase  in  products  aud  land  values, 
character  of  water  service,  legislation  to  secure  and  conserve  tbe  same 
with  the  nature  and  tendency  of  popular  complaint  aud  agitation  m 
these  aud  other  issues  were  all  brought  out  clearly  by  the  intelligent 
gentlemen  who  presented  tbeir  views  at  tbe  Denver  session.  Among 
such  witnesses  were  found,  besides  tbe  engineers,  members  of  the  bar, 
judges  of  tbe  courts,  farmers  of  experience,  business  men  of  importance, 
two  of  the  former  governors,  organizers  of  irrigation  enterprises,  and 
leaders  in  agricultural  societies  and  associations.  Tbe  utmost  interest 
was  manifested  by  the  press  of  Denver,  aud  in  fact  by  the  whole  people 
of  Colorado,  whose  public  men  and  representatives  were  eager  in  aiding 
your  committee's  investigation. 

From  Denver  the  committee  proceeded  northward  to  Cheyenne,  Wyo,, 
stopping  to  take  testimony  at  Fort  Collins  (at  which  point  tbe  State 
Agricultural  College  is  located),  and  at  Greeley,  seat  of  our  first 
successful  irrigation  colony,  and  the  center  of  a  very  prosperous  agri- 
cultural community,  the  result  solely  of  the  systematic  application  of 
water  to  tbe  laud  by  means  of  ditches.  The  evidence  of  ex-Governor 
Eaton,  one  of  the  earliest  associates  in  the  Greeley  colony,  though  not 
one  of  its  original  organizers,  should  be  read  with  care. 

At  Cheyenne  the  committee  was  again  most  fortunate  in  finding 
gathered  at  this  point,  the  Territorial  capital,  the  members  of  a  consti- 
tutional convention  engaged  in  the  work  of  State-making.  In  con- 
junction witb  Governor  Warren,  Territorial  Engineer  Elwood  Meade, 
and  a  number  of  representative  citizens,  the  delegates  gave  to  yonr 
committee  a  mass  of  information  which  shows  the  present  and  possible 
irrigation  works  and  probabilities  of  Wyoming  in  a  most  comprehen- 
sive light.  This  progressive  community  has  modeled  its  water  laws 
and  regulations  upon  the  system  pursued  in  Colorado.  In  so  doing, 
Wyoming  has  certainly  started  right.  A  series  of  valuable  reports, 
carefully  prepared  in  advance  by  Engineer  Meade,  were  filed  with  the 
committee,  accompanied  also  with  maps.    Wyoming,  like  Kansas,  New 
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Mexico,  and  Nebraska,  ie  agitated  by  the  problems  of  interstate  waters, 
their  Sow  and  use. 

Professor  Hicks,  of  the  State  agricultural  experiment  station,  Lin- 
coln, Nebr.,  was  present  at  Cheyenne  and  urged  upon  the  committee 
the  importance  of  one  or  more  session's  in  that  State.  A  subcommit- 
tee, with  the  Director  of  the  Geological  Survey,  the  engineer  expert  as- 
signed to  the  committee  and  the  other  officers  visited  Ogallala,  Nebr., 
accompanied  by  Professor  Hicks.  This,  the  closing  field  session,  proved 
one  of  the  most  significant.  Great  interest  was  manifested  by  the  eiti- 
tens,  and  witnesses  were  present  from  various  portions  of  western  Ne- 
braska. An  especial  feature  was  the  account  given  of  the  irrigation  en- 
terprise at  North  Platte,  the  most  easterly  of  all  such  projects  known 
to  your  committee. 

In  closing  this  portion  of  the  review  of  your  committee's  extended  and 
quite  exhaustive  field  inquiry,  it  is  not  improper  to  recur  again  to  the  re- 
markably representative  nature  of  the  testimony  taken,  and  of  the  deep 
interest  the  investigation  every  wherearoused.  If  the  committee  bad  had 
the  leisure  and  strength  to  have  extended  its  labors  and  the  field  of  in- 
quiry, the  requests  [bat  poured  in  upon  it  from  all  sides  would  have  re- 
quired many  weeks  to  have  met,  and  yet  would  have  been  time  well 
expended.  The  wide  reach,  yet  accurate  nature  of  the  facts  gathered 
in  the  testimony  presented  with  this  report,  will  give  thereto  a  growing 
value.  If  nothing  else  resulted  than  the  presentation  of  this  testimony 
for  the  nse  of  the  Senate  and  of  the  American  people,  the  committee's 
investigation  would  be  of  value  sufficient  to  fully  warrant  the  labor  aud 
cost  it  has  required. 

CLIMATIC  CONDITIONS  OP   TOE  TWO  DAKOTAS. 

The  evidence  taken  at  St.  Paul  aud  at  various  points  in  Sontb  and 
North  Dakota,  revealed  climatic  conditions  that  were  a  surprise  even 
to  the  members  present  of  your  committee.  It  had  been  accepted 
almost  as  unquestioned  that  the  1'akotas  were  among  the  most  secure 
and  most  advanced  in  agricultural  prosperity  of  all  our  western  com- 
munities. That  they  are  being  populated  rapidly  under  advanced  cir- 
cumstances as  to  pioneer  life  is  most  certainly  true.  The  handsome 
towns  aud  cities,  the  large  railroad  facilities  already  had,  the  neat 
dwellings  and  well-cared-for  farms  everywhere  seen  along  their  routes; 
the  generally  young,  but  always  energetic  and  hardy  population  that 
was  eucountered  ;  all  these  spoke  volumes  in  favor  of  both  the  Dakotas ; 
yet  it  is  a  simple  fact  that  a  large  portion  of  these  two  new  States, 
lies  within  the  subhumid  aud  arid  areas  of  the  United  States. 

The  conditions  of  the  last  live  years,  culminating  in  the  drought  of 
the  past  year,  have  established  to  the  minds  of  the  most  intelligent 
and  sanguine  of  citizens  in  that  part  of  these  States,  the  conviction  that 
without  in  some  considerable  degree  obtaining  artificial  supply  of  water 
for  agricultural  purposes,  farming  will  remain  a  very  uncertain  pursuit, 
and  that,  therefore,  the  general  prosperity  of  the  two  States  will  be 
.liable  to  be  severely  affected.  The  Dakotas,  North  and  South,  lie  almost 
wholly  west  of  the  ninety -seventh  degree  of  longitude  from  Green- 
wich. Bast  and  west  it  embraces  7  degrees,  that  of  104°  being  its 
westerly  boundaries ;  degrees  98  and  99  are  conceded  to  be  within  the 
snbarid  or  subhumid  belt,  comprising  from  north  to  south  what  has 
been  termed  the  Great  Plains.  The  remaining  4  degrees  are  within  the 
arid  region  proper,  that  of  100°  of  west  longitude  being  accepted  as  the 
eastern  limits  thereof.    The  average  raiu-fall  for  seven  years  in  South 
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Dakota— that  is  of  Dine  stations,  a  majority  of  which  are  east  of  the 
Missouri — is  22.98  inches  per  annum.  The  summer  season  rain-fall  is 
estimated  at  15  inches:  yet,  it  is  shown  to  be  wholly  inadequate  bo- 
cause  of  inequality  of  distribution  as  to  time  and  place.  Instead  of 
rain  when  needed,  the  farmer  is  always  in  dread  of  hot  winds,- blasting 
the  grain  as  it  grows  heavy  for  harvest. 

Settlement  began  about  1875,  and  increased  rapidly  from  1880  until 
the  new  States  were  admitted  into  the  Union,  each  with  a  population  ex- 
ceeding on  admission  that  of  any  of  the  western  commonwealths  that 
have  preceded  tbem.  Prom  1883,  however,  the  insecurity  of  farming 
has  been  steadily  and  painfully  made  apparent.  It  was  the  concensus 
of  opinion  among  all  Dakota  witnesses  that  the  loss,  owing  to  the 
drought  of  last  year,  as  to  wbeat  crop  alone  was  not  less  than  $20,- 
000,000.  Very  naturally,  if  not  quite  logically,  these  people,  possessed 
with  the  knowledge  that  they  have  paid  into  the  Treasury  for  public 
lands  alone  over  §20,000,000,  are  outspoken  in  asking  some  aid  from  the 
General  Government  in  the  way  of  at  least  instructing  themselves  and 
those  who  may  join  them  hereafter  as  to  the  reasonable  probabilities 
and  possibilities  of  securing  and  storing  a  water  supply  sufficient  to 
serve  them  in  their  summer  needs.' 

The  entire  areas  of  the  two  Dakota  States  is  96,596,180  acres.  Of 
this  total  at  least  60,000,000  acres  may  be  considered  as  within  the  arid 
region,  having  annual  rain-fall  of  not  to  exceed  15  inches.  North  Da- 
kota will  average. about  18  inches  of  precipitation  per  annnm.  At  Fort 
Meade  five  years'  observation  gives  16.59  inches.  At  Bismarck,  the 
capital  of  that  State,  the  annual  average  is  placed  at  19.50  inches  ;  at 
Fort  Totten  it  is  but  9.6 ;  in  the  Bed  River  Valley  it  will  be  about  22 
inches.  The  Missouri  River  bisects  the  two  States  by,  the  northwest 
and  southeast,  passing  through  tbree  degrees  of  longitude  and  then 
turning  almost  directly  east.  West  of  that  river  there  is  little  reason 
to  expect  that  any  system  of  reclamation  will  be  of  avail  other  than 
by  storage  reservoirs,  running  streams,  and  a  large  system  of  main 
canals  and  distributaries,  taking  water  from  the  Missouri  River  as  far 
north  as  the  forty-sixth  degree  of  latitude  and  conducting  it  southward, 
using  the  numerous  tributaries  of  the  basin  as  both  contributory  and  dis- 
tributing agents,  until  the  system,  thus  reeuibreed  from  hydrographic 
basin  to  basin,  may  be  carried  southward  far  enough  to  serve  western 
Nebraska  and  Kansas,  as  well  probably  as  portions  of  eastern  Wyoming 
and  Colorado. 

THEIR  WONDERFUL  ARTESIAN  BELT. 

Bnt  it  is  in  its  remarkable  basin  or  basins  of  artesian  water  that  the 
Dakotas,  especially  South  Dakota,  are  most  to  be  considered  in 
rotation  to  agricultural  security  and  as  possibly'  a  permanent  relief 
at  least  from  partial  aridity.  This  is  the  general  opinion  of  its 
people,  as  expressed  through  the  witnesses  and  .reports  heard  by 
your  committee.  An  examination  of  the  evidence  will  show  that 
there  are  other  sources  of  storage  and  distribution  that  experience 
will  show  to  be  equally  reliable  and,  it  may  be,  of  more  extended 
value.  The  central  and  northeastern  section  of  South  Dakota^ 
and  the  central  portion  of  North  Dakota  present  a  large  area  of  shal- 
low lakes  and  lagoons  which  an  accurate  survey  will  probably  show 
to  be  available,  with  proper  engineering  work,  as  a  aeries  of  small  reser- 
voirs or  drainage  storage  basins.  The  narrow  streams  or  rivers  which 
are  characteristic  of  the  whole  area  are  apparently  eroding  their  way 
still  deeper.    This  is  a  feature  of  the  majority  of  such  bodies  of  run- 
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niug  waters.  Their  currents  are  sluggish,  the  fall  being  bat  slight  ex- 
cept towards  their  sources,  while  that  of  the  Missouri  is  large.  These 
streams  will  have  to  be  stored  and  diverted  from  their  natural  channels 
into  high-line  canals  for  agricultural  distribution.  The  low  range  of 
hills,  known  as  "the  Coteaux,"  lying  on  the  east  side  of  the  great 
river  afford,  also,  opportunities  for  local  storage  basins,  all  of  which 
may  yet  be  utilized. 

The  artesian  belt  of  the  James  River  Valley,  or  rather  of  its  entire  hy- 
drographic  basin,  is  the  largest  water  body  of  its  character  known  to  the 
world.  The  James  River  takes  its  rise  in  the  Devil's  Lake  basin  and 
runs  for  over  400  miles  almost  due  southward  until  it  enters  the  Mis- 
souri River  at  Yankton,  where  the  artesian  belt  has  so  far  reached  its 
largest  development.  The  area  thus  embraced  is  at  least  60  miles  in 
average  width,  ft  contains  about  7,000,000  acres,  of  which  certainly 
98  per  cent,  could  be  made  available  for  tillage.  From  Jamestown,  N . 
Dak.,  about  50  miles  above  the  northern  line  of  South*  Dakota,  to  Yank- 
ton, in  the  extreme  southern  part  of  the  same  State,  there  are  now 
about  50  artesian  town  wells  in  operation,  striking  water  at  a  depth 
that  ranges  from  1,576  feet  at  Jamestown  to  610  and  600  at  Yankton 
and  Frankfort.  There  are  in  all  nearly  or  quite  one  hundred  flowing 
wells  in  South  Dakota,  though  all  but  those  named  as  town  wells  are 
usually  of  small  bore  and  were  sunk  for  .farm  purposes  only.  The  re- 
markable features  of  this  belt  of  artesian  water  are  its  quantity,  force, 
and  continuance.  The  pressure  of  the  principal  wells  is  from  25  pounds 
to  the  square  foot  at  Higbmore  to  170  at  Yankton,  where  five  wells 
supply  the  town  with  water  for  domestic  uses,  town  purposes,  and  as 
power  for  manufacturing. 

A  considerable  number  of  artesian  wells  for  farm  uses  are  found  in 
the  same  county.  Aberdeen  has  two,  Jamestown,  Huron,  Redfleld,  and 
other  places  one  each,  which  furnish  water  enough,  in  volnme  and  force, 
to  supersede  all  other  water-works,  and  to  ran  flour  and  other  mills  and 
factories.  The  flow  of  water  ranges  per  minute  from  4,000  gallons  at 
Columbia,  3,500  at  Aberdeen,  1,500  at  Yankton,  down  to  14  at  High- 
more.  The  cost  of  sinking  such  wells  ranges  from  (2,800  to  $7,300. 
If  the  business  were  systematized  the  cost  may  probably  be  not  over 
$1,500  each.  The  altitude  ranges  trom  1,906  at  Yankton  to  1,000  feet 
above  sea-level  at  Grafton.  There  are  in  all  eight  or  ten  town  wells  in 
North  Dakota,  of  which  two  flow  brackish  water.  The  valley  of  the 
Red  River,  in  the  north  and  eastern  portion  of  the  States,  is  blessed  with 
an  abundance  of  water,  obtained  by  wells  sunk  to  very  moderate  depths 
in  which  the  supply  invariably  rises  very  nearly  to  the*  surface.  The 
extent  of  the  Dakota  well  basin  is  as  yet  unknown.  Its  amount  or 
volume  is  evidently  quite  large.  The  facts  given  tend  to  prove  that  the 
flow  increases,  not  diminishes,  as  is  generally  feared  of  artesian  belts. 

Discussion  exists,  of  course,  as  to  the  sources  of  this  water.  Opinions 
largely  concurred  in  the  belief  that  it  may  be  derived  from  the  drain* 
age  of  the  eastern  slopes  of  our  northern  Rockies.  It  is  thought  that 
this  source  can  alone  account  for  the  pressure.  The  Black  Hills  is 
named,  with  considerable  force,  as  a  probable  source.  Tbe  extensive 
drainage  area  thereof  and  its  altitude  lend  character  to  the  sugges- 
tion. Another  view  is  that  tbe  supply  is  in  part  derived  from  the  ex- 
tensive seepage  of  the  Upper  Missouri  River.  The  altitude  of  tbe 
region  and  the  trend  of  the  rocks  aud  other  strata  give  interest  to  this 
suggestion.  Be  these  theories  as  tbey  may,  there  is  no  probability,  on 
the  face  of  the  topographic  and  hydrographic  features,  tbat  all  the  wells 
derive  their  supply  from  any  one  source.    The  wells  of  North  Dakota, 
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outside  of  the  two  at  Jamestown,  can  not  be  so  explained.  The  Devil's 
Lake  Basin  is  one  source,  and  the  drainage  from  the  Bed  River  and  of 
the  Turtle  Mountains  to  the  north  probably  accounts  for  the  artesian 
wells  found  in  those  sections  of  North  Dakota.  ■ 

Opinion  was  unanimous  in  the  two  Dakotas  in  support  of  a  liberal 
appropriation  for  an  irrigation  survey,  and  the  demand  was  made  on  all 
sides  that  tbe  General  Government  should  appropriate  also  a  sum  of 
mouev  sufficient  to  defray  the  expenses  of  rapid  geologic  and  hydro- 
graphic  reconnoissances  by  which  the  three  forms  of  developing  a  water 
supply  already  named  might  be  fairly  outlined  and  located  in  connection 
with  the  physical  features  of  the  Dakotas.  It  is  considered  especially  de- 
sirable that  a  reasonable  and  speedy  effort  should  be  made  to  ascertain 
the  limits  and  character  of  the  several  well-belts,  and  that  some  ex- 
perimental wells  be  sunk  to  give  knowledge  to  the  people  and  courage 
to  tbe  settlers,  present  and  prospective.  Tbe  appeal  is,  in  your  com- 
mittee's judgment,  a  reasonable  one,  especially  in  view  of  tbe  fact  that 
there  remains  at  least  21,000,000  acres  more  of  public  land  still  open 
to  settlement  The  chief  crops  of  Dakota  are  the  hard  wheat,  for  which 
it  is  famous,  corn,  oats,  barley,  potatoes,  and  hay.  The  loss  by  drought 
is  put  at  40  per  cent,  for  wheat,  SO  for  corn,  and  30  for  oats. 

Evidence  was  given  showing  how  in  a  few  instances  tbe  overflow  of 
wells  irrigated  tracts  of  grain;  aud  that  sucb  tracts  furnished  abundant 
crops  while  all  other  fields  were  blighted.  It  was  stated  that  the  rise 
iu  value  of  laud  if  water  security  prevailed  would  be  from  $10  to  $40 
per  acre.  The  president  of  tbe  Agricultural  College  at  Brookings  esti- 
mated the  immediate  rise  in  the  James  River  Valley  alone  at  $20  per 
acre.  Ten  dollars  was  given  as  the  present  value  of  farm  land  per  acre. 
With  summer  security  of  water  each  acre  would  be  worth  $30.  That 
would  be  an  increase  of  $140,000,000  in  one  sectiou  alone.  It  will  be 
unnecessary  ou  that  basis  to  make  a  calculation  for  the  35,000,000  acres 
now  occupied  or  held  by  individuals,  as  it  would  be  so  large  as  to  pre- 
vent belief.  Yet  tbe  James  River  estimate  given  is  not  too  high.  Still 
tbe  people  are,  as  pioneers,  too  poor  as  yet  to  nudertake  tbe  work  of 
defining  aud  indicating  the  liydrographic  supplies  or  the  most  profitable 
manner  of  using  and  storing  them.  This  once  done  by  the  General 
Government,  as  they  claim  should  be  the  case,  there  would  be  no  diffi- 
culty, it  is  declared,  of  obtaining  all  the  capital  needed  for  the  work  of 
development  and  construction.    Your  committee  agrees  with  this  view. 

WATER  STORAGE  PROBLEMS  IN  MONTANA. 

The  new  State  of  Montana,  with  its  93,349,200  acres  of  territory,  is 
traversed  from  east  to  west  by  tbe  line  of  tbe  Northern  Pacific  road, 
enabling. the  committee  to  carefully  examine  the  most  important  till- 
able valley — that  of  the  Yellowstone— iu  the  State;  also  to  have  the 
opportunity  of  inspecting  the  capacity  of  the  famous  Bitter  Root  Valley . 
in  the  extreme  northwest  section,  for  the  raising  of  tine  fruits,  and  at 
Bozeman,  in  the  Gallatin  Valley,  to  see  tbe  effects  of  irrigation  on  quite 
an  extended  scale.  Montana  is  not  only  one  of  the  three  largest  States 
— tbe  others  being  Texas  and  California — but  it  is  without  question 
the  best  watered  one  west  of  the  one  hundredth  meridian.  It  is  heavily 
timbered  also ;  its  pastoral  area  is  great,  and  according  to  the  estimate 
of  Statistician  Dodge,  of  the  Department  of  Agriculture,  its  tillable  area 
is  not  less  than  31i.'J  per  cent.,  or  close  to  one- third  of  the  total. 

The  river  courses  that  drain  the  central  basin  of  this  land  find  their 
beginnings  iu  the  sources  of  the  Upper  Missouri,  with  its  great  tribu- 
taries of  the  Yellowstone,  Gallatin,  Jefferson,  Madison,  and  a  score 
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more  important  streams  that  all  head  in  and  receive  their  primal  sup 
ply  from  the  precipitation  and  drainage  of  the  upper  .Rocky  Mountain 
ranges.  The  valleys  are  usually  narrow  and  long.  The  Yellowstone  is 
an  example,  presenting  as  it  does  a  tillable  valley  or  bottom  area  of 
about  400  miles  in  length,  with  an  average  width  of  not  to  exceed  3 
miles;  in  all  about  780,000  acres.  Such  streams,  large  or  small,  usually 
present  similar  features  of  deep,  narrow  valleys,  in  which  the  waters 
appear  to  be  slowly  bnt  steadily  eroding  deeper  channels ;  then  comes 
a  precipitous  rise  to  the  mesa  or  bench  land  of  from  25  to  100  or  more 
feet  in  height.  The  mesas  will  widen  their  sections  of  the  several 
hydrographic  basins  to  from  8  to  12  miles  in  width.  The  secondary 
table-land  or  plateau  is  then  reached  by  steep  ascent,  making  them 
often  as  high  as  from  600  to  1,000  feet  above  the  bottom  land.  These 
mesas  and  table-lands  are  everywhere  covered  with  succulent  grasses. 
They  are  fonnd  to  be  fertile  in  capacity,  if  water  can  be  obtained.  It 
is  these  facte  that  make  Montana  a  typical  region  in  which  to  conserve 
the  waters  by  storage  and  subsequent  distribution  for  purposes  of  irri- 
gation. 

The  Yellowstone  basin  from  a  reclaimable  area  in  the  lower  valley 
of  780,000  acres  will  rise  rapidly  under  a  system  of  scientific  engineer- 
ing to  au  agricultural  capacity  of  from  3,000,000  to  8,000,000  acres. 
When  storage  shall  be  so  advanced  and  distribution  so  systematized 
tbat  the  secondary  table-lauds  may  be  reached  and  quickened,  the 
largest  area  named  will  be  readily  compassed.  Nor  does  this  statement 
close  the  possibilities  of  the  drainage  or  hydrographiu  basin  of  the  Yel- 
lowstone. The  tributary  valleys  found  there,  mauy  of  which  are  quite 
targe,  will  furnish  an  additional  4,000,000  acres  to  the  area  of  reclama- 
tion. This  is  illustrated  in  a  report  made  by  the  authorities  of  Custer 
County,  within  which  a  large  portion  of  the  maiu  Yellowstone  Valley  is 
located.  That  report  gives  the  valley  land  area  at  384,000  acres,  and 
for  fifteen  other  tributary  valleys  within  the  county,  including  the 
Tongue,  Powder,  Rosebud,  and  Otter,  it  gives  their  valley  areas  at 
601,600  more  acres. 

The  volume  of  water  to  besnpplied  from  the  Yellowstone  alone  is 
estimated  by  the  same  authority  for  use  in  the  areas  under  consideration 
at  906,000  miner's  inches  per  second,  flowing  under  a  6-foot  pressure. 
The  testimony  warrants  the  statement  that  the  Yellowstone  alone  can 
furnish  for  irrigation  purposes  some  4,000,000  miner's  inches.  With 
proper  storage  this  may  be  greatly  increased,  perhaps  doubled.  The 
wisdom  of  the  policy  which  reserved  as  a  national  park  the  wonderland 
in  which  the  Yellowstone  finds  its  ample  sources  may  yet  be  proven  in 
ways  heretofore  unexpected.  The  storage  of  its  quickening  waters  will 
be  greatly  simplified  by  the  inability  of  speculative  occupiers  of  the 
public  lands  to  exploit  those  valuable  sources.  Hundreds  of  millions, 
of  dollars  may  yet  be  added  to  the  nation's  wealth  as  a  consequence  of 
the  National  Park  reservation. 

The  Yellowstone  is  taken  as  an  illustration  of  a  fact  impressed  upon 
your  committee  by  the  whole  of  the  investigation  it  has  pursued,  viz, 
tbat  the  earlier  or  primal  attempts  at  irrigation  are  decidedly  wasteful 
and  often  provocative  of  contention,  disorder,  and  litigation.  The  val- 
ley or  bottom  lands,  though  the  most  readily  reclaimable  by  simple 
local  ditches,  are  seldom,  perhaps  never,  the  most  desirable  for  farming 
purposes.  It  is  always  the  warm  red  loams  and  soils  of  the  mesa  and 
table  lands  that  will  furnish  the  largest  crops  as  a  return  for  industry. 
Il  is  on  these  benches,  open  to  the  son,  made  up  of  the  most  fertilizing 
components  and  readily  washed  by  water  of  alkali  salts,  that  the  West- 
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em  farmer  will  in  the  not  distant  future,  wherever  water  is  accessible, 
make  from  his  occupation  a  return  almost  as  certain  aud  controllable  as 
does  to-day  the  carder  of  wool  and  the  weaver  of  cloth.  In  the  open 
laboratory  of  nature  the  earth  and  son  will  aid,  not  hinder,  man  when 
regulating  for  himself  a  secure  supply  of  water  ;  he  will  from  seed-time 
to  harvest  find  a  sufficient  reward  for  labor,  skill,  and  investment. 

In  the  careful  report  for  the  State,  made  by  the  Montana  Society  of 
Civil  Engineers,  which  will  be  found  in  the  testimony  taken,  the  fol- 
lowing table  of  counties  and  reclaimableareae  are  presented  as  an  ap- 
proximate estimate : 
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Other  statistics  place  the  total  area  actually  cultivated  last  year  at 
less  than  400,000  acres.  The  total  given  means  all  that  is  now  occupied 
and  nsed  for  farm  purposes,  grazing  as  well  as  tillage.  The  present 
year  will  see  about  800,000  acres  under  cultivation  by  irrigation,  and  as 
much  more  "  under  ditch,"  that  is  within  access  to  water  supply  thereby. 
No  cultivation  of  the  soil  is  possible  in  Montana  without  irrigation. 
Without  ample  storage  of  water  the  reclaiinable  area  will  be  a  limited 
one  ;  with  ample  storage  it  will  rise,  according  to  different  witnesses  aud 
reports,  from  20,000,000  to  30,000,000  acres.  The  witnesses  unite  in  de- 
claring that  with  irrigation  an  acre  of  ground  in  Montana  will  exceed 
in  productive  value  from  3  to  5  acres  in  the  humid  or  rain  foil  States. 
The  witnesses  were  from  Virginia  to  Nova  Scotia,  and  from  New  York 
to  eastern  Kansas.  The  average  production  per  acre  is  estimated  as 
follows:  Wheat,  35  bushels;  oats,  60;  barley,  45;  corn,  28;  alfalfa, 
from  4  to  6  tons.  The  percentage  of  productive  capacity  for  Montana 
per  acre  may  be  stated  as  follows: 
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The  number  of  farms  are  1,519,  the  percentage  of  agriculturists  20, 
sod  the  average  value  of  land  is  a  little  less  than  $8  per  acre.  During 
the  past  ten  fiscal  years  6,904,461  acres  of  public  lands  have  been  dis- 
posed of  in  Montana,  of  which  total  5,304,778  acres  liate  been  settled 
upon,  sold,  or  patented  during  the  past  four  fiscal  years  ending  June  30, 
1889. 

The  statistics  presented  as  to  irrigation  ditches  were  very  imper- 
fect But  from  such  as  were  presented  it  appears  that  there  were  in 
1869  of  mining  ditches  287 J  miles,  constructed  at  a  cost  of  $806,500. 
The  present  extent,  including  these,  as  many  have  been  used  for  irriga- 
tion purposes  also,  is  now  estimated  at  1,000  miles,  There  are  now  par- 
tially or  wholly  completed  the  following  larger  or  district  systems,  con- 
structed for  rental  investment  by  corporations : 
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A  largo  majority  of  witnesses  concede  tbat  under  a  proper  system  of 
irrigation,  storage,  and  distribution  land  now  worth  but  little  beyond 
the  Government  price  of  11.2.1  will  rise  rapidly  to  (20  and  (30  per  acre. 
The  testimony  was  unanimous  in  favor  of  liberal  appropriations  for  the 
purpose  of  rapidly  executing  a  proper  hydrographic  survey  of  the  arid 
region.  It  was  urged  by  several  witnesses  that  the  General  Govern- 
ment should  go  further  and  appropriate  money  for  the  construction  of 
at  least  the  main  reservoir  works,  which  the  engineer's  surveys  may  in- 
dicate as  necessary.  The  headwaters  of  the  interstate  rivers  should, 
it  was  suggested  by  some,  be  made  like  the  Yellowstone  Park,  national 
reservations,  in  order  to  hold  for  the  public  benefit  only  the  water 
sources  therein.  All  witnesses  in  Montana  declared  in  favor  of  con- 
sidering the  natural  waters  as  public  property,  inalienable  from  the 
land  and  to  be  used,  under  public  control,  for  beneficial  purposes.  It 
was  the  general  opinion  also  tbat  as  water  was  an  absolute  quality 
in  land  values,  therefore  tbe  General  Government  as  controlling  the 
pnblic  lands  should  of  necessity  feel  obliged  to  point  out  at  least  the 
way  by  which  the  needed  water  could  be  obtained.  It  was  asserted  by 
all  that  the  settlers  were  too  poor  to  either  do  the  needed  work  or  to 
offer  inducements  sufficient  to  capital  to  enter  on  the  construction 
necessary. 

WHAT  SETTLERS  SAY    OF  FOREST  PROTECTION. 

A  most  interesting,  though  incidental,  feature  of  Montana  and  other 
northwest  testimony,  brought  out  by  the  extended  forest  fires  that  were 
'raging,  was  the  general  hostility  felt  towards  the  present  system  of  se- 
cret land-office  agents.  It  was  asserted  on  all  sides  tbat  the  timber 
lands  should  be  retained  permanently  as  public  property,  that  those  in 
charge  ought  to  be'  known  to  residents,  that  rules  and  regulations 
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should  be  adopted  to  efi#ct  an  honest  use  of  timber  by  the  settlers,  and 
it  was  also  assumed  that  the  resident  population  iu  and  adjacent  to  oar 
timber  areas  in  the  West  could  be  relied  upon,  if  treated  with  fairness, 
to  aid  the  General  Government  in  any  reasonable  policy  udopted  to 
prevent  destruction  of  our  timber  lands  by  Ore  and  depredation.  These 
views  were  expressed  all  through  the  arid  region  wherever  the  question 
was  broached.  Yonr  committee  was  struck  with  the  earnest  feeling 
manifested  on  this  important  subject  and  trust  that  legislative  action 
may  yet  adequately  embody  this  public  expectation. 

CONSTITUTIONAL  PROVISIONS  OP  NEW  STATES. 

.  In  the  constitutions  adopted  for  the  State  of  North  Dakota  as  well  as 
Montana,  the  aroused  and  increasing  public  interest  in  irrigation  is 
shown  by  the  incorporation  of  provisions  placing  the  natural  waters 
under  State  control  for  their  beneficial  regulation  and  distribution.  In 
Montana  also  the  committee  were  given  testimony  from  different 
sources  concerning  the  need  of  changing  the  present  systems  of  public 
land  survey  and  distribution.  Witnesses  agreed  on  the  need  of  reduc- 
ing the  homestead  and  in  considering  that  with  irrigation  80  or  even 
40  acres  were  sufficient.  It  was  also  suggested  that,  with  the  increase 
of  agriculture  such  action  would  bring,  the  large  cattle-ranches  must 
also  disappear,  stock  raising  and  breeding  farms  taking  their  place. 
Some  of  the  large  ranch-owners  expressed  themselves  in  support  of 
this  policy.  Evidence,  was  given  showing  the  existence  in  Montana 
of  artesian  water  belts.  In  the  Yellowstone  Valley  there  are  a  number 
of  such  wells,  some  sixty-five  being  found  in  and  around  Miles  Oity. 
There  are  wells  also  at  Helena  and  elsewhere.  In  the  Lower  Milk  River 
Valley,  now  being  opened  by  a  new  railroad,  it  is  claimed  that  water 
in  abundance  is  found  at  very  moderate  depths,  which  rises  rapidly 
almost  to  the  surface.  The  northwestern  section  of  Montana  is  already 
famous  for  its  early  and  fine  fruits.  Indeed,  all  the  witnesses  interested 
in  cultivating  land  declared  that  lor  the  growth  of  temperate  fruits  of 
all  kinds  the  new  State  was  unsurpassed.  The  orchard  seen  at  Missoula 
gave  warrant  to  this  claim  for  Montana. 

RECLAMATION  CONDITIONS  OF  THB  FAR  NORTHWEST. 

The  States  of  Washington  and  Oregon  present  most  interesting  topo- 
graphic and  hydrographic  features.  In  entering  the  first  named  State 
by  the  Northern  Pacific  Railroad,  your  committee  had  the  opportunity 
of  seeing  the  effect,  on  an  area  well  within  the  arid  regiou,  of  the  exten- 
sive mountain  lakes  fouud  In  northwestern  Montana  and  northwestern 
Washington,  as  also  on  a  considerable  section  of  northern  Idaho.  The 
regional  aridity  is  subdued  to  a  considerable  degree.  The  extreme  east- 
ern quarter  or  third  of  Washington  from  north  to  south  may  properly 
be  classified  as  sub-humid,  while  the  central  portion  clear  to  the  east- 
ern foot-hills  of  the  Cascades  approaches  more  nearly  to  a  general  arid 
character.  Washington,  from  117°  to  121°  of -west  lougitude,  or  four 
degrees,  will  be  found  a  section  in  which  the  storage  and  distribution 
of  water,  while  not  at  all  times  and  places  therein  an  absolute  neces- 
sity, will  always  need  such  facilities  and  find  them  to  greatly  enhance 
its  land  values  and  industrial  progress. 

Entering  midway  of  the  western  boundary  the  Northern  Pacific  Kail- 
road  gives  the  traveler  occasion  for  seeing  the  character  of  a  great 
area  almost  wholly  unreclaimed,  which  the  mesa  or  table-land  of  the 
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Colombia  River  Valley  and  its  great  tributaries  presents.  The  Great 
Plains  of  the  Columbia-  River  to  the  northwest  of  the  railroad  will 
probably  require  for  their  arable  use  an  extended  series  of  bydrographic 
works.  That  they  can  be  so  reclaimed  was  testified  to.  from  many 
sources.  One  estimate  was  made  of  8,000,000  acres,  another  of  12,000,- 
000.  According  to  a  report  of  Brig.-Gen.  John  Gibbons,  U.  S.  Army, 
commanding  the  Department  of  Columbia — 

Irrigation  by  private  parties  or  companies  baa  been  successfully  tried  in  a  uumber 
of  valleys,  viz  :  The  Klamath  Eiver  Valley,  both  in  Oregon  and  northern  California  ; 
the  Boise"  River  Valley,  Idaho;  the  Snake  River  Valley,  Washington  and  Idaho; 
the  Colville  River  Valley,  Washington  ;  and,  1  understand,  in  the  Rogue  River  Valley, 
1  Oregon.  The  rivers  of  this  region  are  large  and  would  furnish  enough  water  to  sup- 
ply systems  of  irrigation  ditches  which  could  be  supplemented  by  storage  reservoirs 
if  necessary,  or  when  the  demands  increase. 

The  region  around  Walla  Walla  is  rich  and  productive  aud  north  of  this  is  the  area 
called  the  Great  Plains  of  the  Columbia,  which,  although  not  so  well  known,  is  a 
promising  country.  Both  these  regions  are  poorly  supplied  with  water,  at  least  dur- 
ing the  summer  months.  The  topography  of  this  section  is  so  imperfectly  known 
that  it  is  impossible  to  determine,  without  surveys,  the  practicability  of  irrigating  by 
ditches  or  whether  it  would  be  necessary  and  practicable  to  make  use  of  reservoirs. 
The  Snake  River  above  Lewiston  bas  falls  and  rapids,  and  thus  may  afford  an  oppor- 
tunity of  running  irrigation  ditches  to  the  lower  Ian  in  below. 

Alt  of  the  great  bodies  of  water  named  by  General  Gibbons  present, 
in  the  mountain  sections  at  least,  the  usual  characteristics  of  the  arid 
region— deeply  eroded  channels,  low,  narrow  valleys,  abruptly  rising 
bench-lands,  opening  widely  one, or  the  other  side  of  the  river,  but  seldom 
on  both  sides,  and  then  again  rising  in  to  grass  clad  table  or  plateau  lands. 
Tour  committee,  at  its  North  Yakima  and  Elleusburgh  sessions,  had  the 
opportunity  direct  of  viewing  the  results  of  irrigation  on  an  extensive 
scale.  The  Moxie  ranch  at  the  first  named  place  illustrated  in  its  7,000 
acres,  irrigated  from  the  Yakima  River,  at  an  average  cost  of  tS  per 
acre,  what  may  be  accomplished  by  private  enterprise  backed  by  capi- 
tal, while  at  Kllcnsburgh,  the  Kittitas  Valley  offered  a  splendid  evi- 
dence of  neighborhood  euergv  and  self-dependence.  The  Yakima  Val- 
ley offers  200,000  acres  of  bottom  lands  for  reclamation  and  at  least  a 
million  more  in  available  bench  lands.  The  rain  fall  of  the  region  is 
also  sufficient  to  secure  a  large  area  ol  "  subirrigated  "  land.  That  is 
to  say,  where  the  soil  retains  below  the  surface  much  of  the  precipita- 
tion and  drainage  that  percolates  into  it.  •  * 

Evidence  taken  at  North  Yakima  and  elsewhere  in  eastern  Washing- 
ton gives  the  production  per  acre  of  wheat  at  from  35  to  50  bushels  ; 
of  o.. t s  at  60 1  of  barley  from  50  to  80 ;  alfalfa  yields  from  6  to  10  tons 
per  year,  while  potatoes  will  return  more  than  500  bushels  to  the  acre. 
One  half  of  eastern  Washington  needs  storage  and  full  facilities  of  irri- 
gation. The  cost  will  range  from  $3  to  $5  per  acre,  and  there  may 
probably  be  fonnd  au  abundance  of  water  for  Btorage.  The  cost  of 
water  in  irrigation  is  about  (1.50  per  acre.    Says  one  of  the  witnesses: 

The  Kittitas  Valley  without  water  is  but  a.  sage-brush  desert;  batupoo  being  irri 
gaied  it  becomes  a  garden  spot  nnri  produces  bountifully  of  cereals,  fruits,  and  vege- 
table. About  22,00U  acres  of  laud  are  under  cultivation  in  the  valley.  *  •  • 
All  small  fruits,  as  well  as  apple*,  plums,  pears,  etc.,  grow  to  perfection ;  peaches 
do  bot  do  so  well,  except  in  localities  bordering  on  the  Columbia  and  Wenatchee 
Riven.  Vegetables  of  all  kinds  and  of  the  finest  quality  are  grown  upon  every  farm. 
It  is  nothing  uncommon  for  cabbage  to  weigh  50  pounds  and  upward;  onions,  5 
pounds,  ute.  Every  farm  in  the  valley  is  an  example  of  individual  effort  in  reclaim- 
ing tbe  desert  with  muscle  and  water, 

A  former  Federal  judge,  J.  R.  Lewis,  of  North  "Yakima,  stated  that — 
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the  months  of  May  and  June  principally.  Very  little  land  west  of  the  Columbia 
River,  in  what  is  known  u  the  Columbia,  River  basin,  is  susceptible  of  cultivation 
without  irrigation  except,  perhaps,  for  hay.  Many  people  produce  bay  along  the 
river  by  ho  b- irrigation.  ■  *  *  The  finest  store-house  we  have  is  onr  snow-clad 
mountains.  Foil  Adams  Is  an  everlasting  store-house.  The  waters  of  the  Yakima 
and  the  Tietan  flow  in  there  in  ordinary  seasons,  and  witboot  any  storage  whatever 
those  would  irrigate  an  extremely  large  area  of  country. 

Experience  and  observation  show  me  that  for  a  wheat  crop  of  45  to  SO  bushels 
is  a  fair  average  on  the  base  of  the  Blue  Mountains.  Yon  can  get  60  bushels  of  oata 
here  on  well- irrigated  land,  and  from  60  to  76  bushels  of  barley  on  well- irrigated 
land,  but  there  is  very  little  groond  in  this  vicinity  that  ia  properly  irrigated.  Tbe 
Kittitas  Valley  is  well  irrigated,  and  you  will  Hud  men  talk  of  75,  80,  and  lOt)  hoshels 
of  barley,  and  truthfully  bo,  because  they  have  the  system  established.  On  tbe  In- 
dian Reservation,  just  below  us  here,  which  mnst  shortly  be  opened,  there  are -100. 000 
Acres  of  land  that  can  be  irrigated. 

In  the  extreme  southeastern  section,  around  Pasco,  Walla  Walla,  *ud 
east  to  Lewistou,  in  Idaho,  there  is  a  region  already  famous  for  its  flue 
fruits  and  vegetables,  in  which  the  use  of  irrigation  adds  enormously 
to  tbe  value  of  the  land.  It  is  a  region  also  of  accessible  and  not  very 
deep  artesian  water,  and  it  illustrates,  too,  the  rapid  increase  of  pre- 
cipitation at  rising  altitudes.  The  average  annual  rain  fall  at  Walla 
Walla  is  given  for  Ave  years  past  at  18  inches;  at  Dayton,  30  miles 
distant,  it  reaches  27  inches.  That  is  a  rise  of  less  than  700  feet.  To 
be  accurate,  the  height  above  sea-level  at  Walla  Walla  is  stated  at 
1,000  feet ;  at  Dayton,  at  1,675  feet  The  difference  of  10  inches,  theu, 
is  at  tbe  rate  of  one  third  of  an  iuch  per  mile,  or  of  1  ^  in  every  hundred 
feet.  The  advantages  offered  by  this  region  are  testified  to  by  some 
State  census  figures,  which  sbow  that  the  proportion  of  settlement  in 
Washington  during  two  years  past  has  been  in  favor  of  the  sect  ion  east 
of  the  Cascade  range.  Iu  1887  there  were  in  Washington  144,000  per- 
sons; in  1889"  the  estimate  made  from  county  returns  showed  240,000. 
In  tbe  western  counties  the  total  population  was  112,132  ;  in  the  eastern 
counties  it  was  97,868,  an  excess  for  the  west  of  44,264.  The  total  in- 
crease for  two  years  is  given  as  95,991.  Of  this,  tbe  region  between  117 
degrees  and  121  degrees,  or  East  Washington,  got  41,298,  while  that 
west  of  the  Cascades  got  35,693.  This  illustrates  tbe  tendency  of  pop- 
ulation towards  the  areas  where  agricultural  security  may  yet  be  main- 
tained by  the  will  of  man, 

Oregon  is  estimated  to  have  received  100,000  new  settlers  during  the 
same  two  years  or  less,  of  whom  60,000  at  least  have  remained  east  of 
the  one  hundred  and  twenty-first  degree  of  west  longitude.  During 
the  past  twelve  fiscal  years  ending  June  30, 1889,  these  two  States  show 
a  public  land  settlement  as  follows:  Washington,  13,335,937.03,  and 
Oregon,  6,149,540.05  acres)oratoLalofl9,485,477.08acres.  The  amount 
paid  into  the  laud  offices  during  the  fiscal  year  of  18S8-'S9  was,  for 
Oregon,  $35,332;  and  for  Washington,  939,538,  or  $74,870;  or  a  total 
of  one-eighth  of  the  receipts  for  the  whole  arid  region.  Washington 
has  made  natural  waters  public  property  by  constitutional  provision. 

The  arid  and  subarid  Bections  of  Oregon  are  somewhat  more  exten- 
sive thau  the  similar  ones  in  Washington.  Their  great  feature  is  the 
drainage  basin  of  tbe  Columbia  River,  in  the  north,  with  its  extensive 
tributaries — the  Deschutes,  John  Day,  While  and  Powder  Rivers — 
and  on  the  east  the  lower  valley  of  the  Snake  River,  which  forms  tbe 
western  boundary  line  of  Idaho  for  two  thirds  of  it-  length.  Below 
that  is  the  Oregon  portion  of  the  Owyhee  River  and  its  branches,  in 
the  southwest,  the  Klamath  River  aud  lakes  form  an  extended  drainage 
basin  in  which  large  irrigation  operations  have  already  commenced. 
Evidence  taken  at  (he  Dalles,  Baker  City,  and  Caldwell  confirmed  the 
extent  of  reclainiable  land,  of  needed  water  storage,  aud  of  the  need  of 
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capital  as  well  as  of  an  extended  system  of  surveys,  in  order  to  bring 
oat  tbe  facts  which  are  desirable  in  order  to  prevent  disastrous  fail- 
ures and  a  great  waste  of  energy  and  industry.  As  far  as  can  be  esti- 
mated from  the  scattered  facts  presented,  eastern  Washington  now  has 
about  5(),()00  acres  under  irrigation,  while  the  corresponding  area  of 
Uregou  has  about  100,000  acres.  In  the  latter  State  there  are  about 
50,000  acres  under  ditch,  but  not  yet  cultivated. 

IDAHO    AND    IRRIGATION    PROGRESS. 

The  condition  of  Idaho,  as  to  the  bydrograpbic  facts,  the  available 
area  for  reclamation,  tbe  facilities  tor  artificial  storage,  and  the 
awakened  interest  of  tbe  people,  was  found  to  be  among  tbe  most  satis- 
factory of  the  communities  visited  by  your  committee.  A  considerable 
area  to  tbe  north  and  to  the  west  of  tbe  Sawtooth  and  Bitter  Root 
ranges  is  considered  in  the  Territory  as  outside  of  the  arid  range.  This 
area  embraces  tbe  counties  of  Idaho,  Latah,  Nez  Pereses,  Kootenai,  and 
Shoshone.  A  portion  of  Lemhi  is  also  included.  Unquestionably,  bow- 
ever,  this  section  will  also  be  benefited  and  farming  pursuits  rendered 
more  secure  by  water  storage  and  distribution.  The  remainder  of  the 
Territory  embraces  32,18.1,040  acres,  of  which  about  7,000,000  acres  are 
estimated  to  be  irrigable  and  arable,  fertile  in  soil, and  having  accessible 
storage  capacity  and  an  available  water  supply. 

Tbe  testimony  taken  in  Idabo  covers  carefully  every  section.  From 
the  statements  so  presented  the  committee  offer  tbe  following  tabula- 
tion as  illuatratiug  the  main  results  and  facts  of  irrigation  enterprise : 

Idaho  ditches  for  Irrigation,  area*  under  water,  etc. 
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The  foregoing  table  shows  some  notable  facts.  Tbe  counties  wherein 
are  found  the  largest  irrigated  areas,  as  well  as  tbe  great  number  of 
ditches  with  tbe  smallest  service  to  each,  are  those  in  which  so  large  a 
□amber  of  Mormon  citizens  have  settled.  In  Idaho,  as  also  in  Arizona, 
where  there  is  likewise  a  considerable  body  of  this  peculiar  people,  they 
reproduce,  as  they  have  done  iu  Utah,  some  of  the  physical  and  mate- 
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rial  facts  of  the  Orient,  from  which  they  hare  also  derived  their  pecu- 
liar religions-social  faith  and  practices.  The  smallness  of  the  ditches 
constructed  indicate  the  limited  area  cultivated  by  each  individual  or 
family.  It  is,  however,  always  sufficient  to  support  them  iu  that  prim- 
itive plenty  which  constitutes  their  standard  of  life.  The  location  as 
well  as  the  length  of  the  irrigation  ditches  seems  also  to  instinctively 
follow  the  customs  mikI  habits  of  the  Orient.  The  petty  works,  the  care- 
ful observance  of  water  rights,  the  economy  of  water  observed,  and  the 
co-operative  instinct,  rather  than  plana,  which  mark  their  dealings 
with  reclamation  from  aridity  are  all  traits  that  may  be  found  as  char- 
acteristics of  Mohammedan  or  other  Eastern  countries,  where  a  strong 
sacerdotal  regime  has  not  only  dominated  the  character  but  directed 
the  daily  pursuits  of  the  people  under  it.  The  primary  nature  of  this 
work  can  be  seen  when  an  estimate  is  made  of  the  cost  per  acre. 

Iu  Bear  Lake  County  the  total  cost  for  the  21,500  acres  irrigated  is 
given  at  $73,600,  or  a  fraction  over  $3.60  per  acre.  The  ditches  of  the 
northeru  portion  of  Bingham  County  cost  $435,000,  or  a  cost  per  acre  of 
$1,775,  Small  as  this  price  appears  to  be,  it  is  necessarily  costly,  be- 
cause wasteful.  As  the  water  in  sight  is  absorbed,  storage  becomes  a 
necessity,  and  the  result  is  the  abandonment  finally  of  the  small  ditches, 
and  the  reconstruction  of  service  works  on  a  larger  and,  of  necessity, 
costlier  (at  the  outset)  scale.  Taking  the  medium  between  the  two  rates 
given,  and  the  cost  per  acre  of  irrigation  in  Idaho  may  be  set  at  $2.66 
per  acre,  or  a  total  for  715,500  acres  of  $1,187,000. 

The  extensive  river  system  of  Idaho  renders  the  reclamation  of  its 
arid  lands  a  very  interesting  problem.  The  need  of  storage  was  insisted 
upon  by  all  witnesses  and  in  all  the  reports  offered.  A  majority  ap- 
peal to  the  General  Government  for  aid,  and  all  are  urgent  for  a  com- 
plete hydrographic  survey  directed  mainly  to  utilitarian  results.  The 
importance  of  the  river  system  of  Idaho  can  hardly  be  exaggerated  from 
the  stand-point  of  reclamation;  the  number  and  volume  of  minor  mount- 
ain streams  must  also  be  considered.  Some  slight  idea  of  the  water 
supply  may  be  obtained  by  the  presentation  of  a  few  of  the  estimates 
made  in  tbe  testimony  : 

Cable  foot 
parMOOM. 

Flow  of  Snake  River  (at  Eagle  Rook) 5,000 

Flow  of  Salmon  River  (in  Casein  County) 1,830 

Flow  of  Boie*  River 6,000 

Flow  of  Pnvette  River 1,000 

Flow  of  Weieer  River 180 

Flow  or  Big  Wood  River 154 

Flow  of  Raft  River 745 

These  estimates  are  necessarily  partial.  They  embrace  with  tolera- 
ble accuracy  tbe  surface  drainage  flow  above  the  point  of  measurement, 
but  tbey  take  no  account,  of  coarse,  of  the  addition  to  tbe  river  volume 
accruing  from  the  remainder  of  its  other  local  areas  of  precipitation 
and  drainage. 

According  to  the  testimony  given  the  average  annual  rainfall  is 
about  13  inches.  The  Know-fall  is  given  at  an  average  of  6  cubic  feet 
of  packed  suow  on  the  ranges.  This*  will  give  at  least,  in  melting,  about 
2  cubic  feet  of  water.  The  capacity,  then,  of  Idaho  for  storage  by  main 
reservoirs  at  high  altitude  and  at  or  near  the  sources  of  its  great  streams 
becomes  one  of  the  problems  that  may  be  approximately  measured  and 
calculated  upon. 

Tbe  testimony  taken  in  Idaho  will  all  bear  careful  examination.  The 
Territory  will  take  a  leading  place  on  irrigation  questions. 

Dig  ,-rrObyTjOOgle 
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THE  COMPARATIVE  GROWTH  OF  GRAIN. 

Its  other  material  conditions  are  also  strengthened  by  the  fertility  of 
the  soil,  for,  in  addition  to  the  grains,  grasses,  and  roots  of  the  North- 
west. Idaho  produces  in  remarkable  profusion  all  the  fruits  of  the 
temperate  zone.  The  exhibition  of  audi  fruits,  as  well  as  of  veg- 
etables, made  before  the  committee  at  Boise  City,  was  certainly  one  of 
the  most  remarkable  in  quality,  quantity,  variety,  and  size  of  the 
whole  trip.  The  average  for  the  whole  arid  region  is  less  than  3  per 
cent  The  percentage  of  tillable  land  in  the  Territory  is  givwi  by 
Statistician  Dodge  at  37  per  cent.,  being,  with  the  exception  of  Utah, 
the  highest  in  the  arid  region.  Grass  land  is  given  by  the  same  author- 
ity at  23.2 ;  wood  land,  3.6,  and  unproductive  as  high  as  36  per  cent. 
The  average  yield  of  wheat  is  23.2  bushels  per  acre;  of  oats,  39,  and  of 
corn,  33.1.  Montana  ia  the  only  arid  State  surpassing  Idaho  as  to  the 
latter  grain.  The  difference  between  Idaho  and  the  balance  of, the 
coun  try  is,  as  to  wheat,  1.7  bushels  less ;  as'to  oats,  2 1.0  bushels  more,  and 
of  corn,  4.8  bushels  more.  The  average  yield  of  oats  is  higher  in  Mon- 
tana than  elsewhere  in  the  arid  region.  The  farming  population  is  but 
25  percent.;  the  number  of  farms  is  l,88f,  and  the  average  value  per 
acre  is  set  down  at  $8.64,  being  sixth  in  ratio  t»  other  arid  divisions. 

The  total  amount  of  public  laud  taken  up,  sold,  and  patented  in  Idaho 
outside  of  mineral  land,  during  the  twelve  fiscal  years  ending  June 
30,  1889,  is  given  at  2,597,739.39  acres,  of  which  total  over  1,700,000  acres 
have  been  disposed  of  in  the  last  half  of  the  period.  These  figures  are 
of  value  as  showing  the  growing  westward  tendency  of  settlement.  We 
may  individually  regard  such  present  occupation  of  arid  lands  as  un- 
wise; bat  as  legislators  charged  with  the  duty  of  observing  the  facts 
and  reporting  thereon  as  a  basis  for  immediate  or  future  action,  it  is 
not  possible  to  avoid  the  conviction  that  such  settlement  will  proceed, 
whatever  may  be  said  to  discourage  it. 

UTAH— ITS  SMALL  FARMS  AND  WATER  USAGES. 

The  conditions  surrounding  irrigation  in  Utah  deserve  the  most  care- 
ful review.  They  differ  in  mauy  respects  from  other  sections  of  the  arid 
region.  This  difference  begins  with  the  physical  features,  and  runs  into 
all  the  social  economic  aspects  also.  The  configuration  of  the  Territory 
renders  it  for  reclaimable  purposes  one  of  the  most  difficult  in  the  arid 
region.  Its  only  great  river  system,  that  of  the  Green  and  Colorado,  is 
in  its  physical  features  of  little  service  for  reclamation  purposes,  for 
their  courses  are  mainly  marked  by  the  existence  of  the  precipitous 
canon  region.  Outside,  then,  of  the  reclaimable  portions  of  the  basins 
of  Salt  and  Utah  Lakes,  and  of  the  Bear  River  plain  to  the  north,  with 
the  small  valley  areas  that  belong  to  these  portions,  the  cultivated  sec- 
tions of  Utah  are  widely  scattered. 

The  industrious  people  who  have  held  this  Territory  since  early  iu 
the  "  fifties  "have  made  available  in  detached  portions  of  Utah  a  con- 
siderable area  of  arable  land  by  the  careful  use  of  every  spring,  pool, 
creek,  or  mountain  stream  that  can  by  simple  means  be  coaxed  down 
to  valleys  or  plains  below,  As  will  be  seen  by  the  table  inserted  here- 
after, the  total  area  reported  as  irrigated  and  producing  crops  in  1889 
was  only  41'J,269  acres.  Allowing  for  omissious  and  making  the  total 
450,000  acres,  the  figures  show  a  loss  by  the  drought  of  fully  200,000 
acres.  There  are  about  800,000  acres  under  cultivation  iu  Utah,  a 
considerable  area  being  benefited  by  natural  subirrigation.   An  estimate 
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of  200,000  acres  more  will  cover  all  that  could  be  cultivated  by  tbe 
present  ditches,  and  3,5(10,000  acres  is  the  outside  estimate  given  in 
tbe  evidence  of  tbe  amount  reclaimable  under  tbe  reservoirs  proposed 
by  witnesses  and  in  county  reports. 

Irrigation  bus  prevailed  iu  Utah  for  nearly  forty  years.  Not  one-fifth 
of  tbe  present  population  could  be  sustained  without  it  upon  the  soil  of  tbe 
Territory.  As  it  is,  Utah  feeds  not  only  its  own  population  of  at  least 
175,000  persons,  bat  has  a  considerable  surplus  tor  sale  to  others.  The 
settlements  of  Utah,  are  mainly  located  along  tbe  center  of  the  Terri- 
tory, from  its  northeast  U>  its  southwest  corners.  Beginning  with  Rich 
and  Cache  Counties,  a  strip  of  about  one  of  tbe  smaller  counties  wide 
proceeding  southward  is  occupied  by  the  Mormon  farmers.  In  this  area 
will  be  found  Salt,  Utah,  and  Sevier  Lakes.  It  will  have  the  valley  of 
the  Bear  River  to  the  north  and  of  the  Virgin  to  tbe  south.  The  area 
thus  occupied  will  average  about  oue  degree,  or  60  miles,  in  width.  The 
wisdom  of  tbe  selection  is  easily  seen  when  the  hydrographic  features 
therein  arc  considered.  Elsewhere  there  are  smaller  communities,  but 
at  leant  125,000  are  located  within  the  east  and  west  portions  of  tbe 
dozeu  counties  into  which  this  central  belt  of  Utah  is  subdivided. 

These  communities  are  favorably  located  to  command  all  local  trade 
and  communication,  as  well  as  the  several  sources  of  water;  but  the 
main  concentration  referred  to  is  a  striking  characteristic  of  tbe  saga- 
cious economic  manipulations  which  mark  the  settlement  and  develop- 
ment of  the  major  portion  of  Utah — of  all  of  it  iu  fact  outside  the  chief 
mil  road  towns  and  a  few  mining  districts.  It  is  these  things  whicb  have 
given,  as  one  of  their  special  features,  such  an  interesting  development 
to  irrigation  under  them.  When  the  geographical  significance  of  this 
line  of  settlement  is  taken  in  connection  with  the  larger  configuration 
of  our  mountain  areas  outside  of  Utah,  it  is  difficult  to  escape  the  con- 
clusion that  it  has  been  selected  and  directed  by  ulterior  desires  for 
controlling  tbe  development  north  and  south  of  the  whole  region. 

THK  SHALL  FARMS  OF  DTAH. 

Be  that  as  it  may,  it  will  be  seen  that  Utah  supports  a  considerable 
farming  population — more,  perhaps,  per  acre  than  elsewhere  in  the 
United  States,  unless  a  few  of  tbe  California  fruit  colonies  are  accounted 
for.  Tbe  farmers  of  Utah  have  large  families  as  a  rule;  ten  acres  sup- 
port a  majority  of  them.  Tbe  largest  farm  reported  to  tbe  committee 
had  but  200  acres  in  it.  The  average  Utah  farm  is  about  25  acres. 
There  are  a  few  ranches  on  whicb  alfalfa  and  other  fodder  plants  are 
raised  on  a  large  scale.  Very  few  Utah  farms  are  under  mortgage. 
The  average  length  of  the  ditches  does  uot  exceed  3  miles.  Their  aver- 
age service  may  be  estimated  at  300  acres  each.  One  cubic  foot  of 
water  has  supplied  during  the  past  year  about  ?5  acres  of  land.  Tbe 
cost  of  water  is  less  per  acre  to  the  Utah  farmer  than  elsewhere  within 
the  arid  region,  ranging,  as  it  does,  from  25  to  (Ml  cents  per  acre.  In 
a  few  instances  only  it  will  cost  $3  per  acre,  but  it  seldom  reaches 
even.  $1. 

There  was  not  a  single  corporation  iu  Utah  at  tbe  time  of  your  com- 
mittee's investigation  charging  royalty  and  annual  rental  for  water. 
There  has  been  but  one  incorporated  with  that  object  iu  view.  Nearly 
every  mile  of  canal  or  ditch  in  tbe  Territory  has  been  constructed  by 
combined  and  neighborhood  effort.  In  actual  cash  these  ditches  have 
cost  not  to  exceed  $2.50  per  acre ;  couuted  as  paid  iu  labor,  however, 
and  the  cost  has  been  about  #  i  per  acre.     That  will  make  the  nominal 
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cost  for  650,000  acres  $2,600,000 ;  the  actual  or  cash  cost  maybe  put 
down  at  $1,625,000.    There  has  never  been  a  lawsuit  over  water  rights; 
this  at  least  was  the  general  testimony  of  tbe  witnesses. 
The  area- irrigated  last  year  is  given  in  the  table  that  follows : 
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These  results  have  been  attained  by  neighborhood  combinations, 
directed  from  first  to  last  by  a  managing  force  which  has  stood  to  the 
farmers  of  that  Territory  in  place  of  capital  and  corporate  direction.  It 
can  not  be  denied  tbat  the  result  is  unique,  and  the  average  independ- 
ence and  comfort  obtained  is  as  remarkable.  The  facts  brought  out 
in  the  Utah  evidence  offer  examples  worth  considering  and  followingas 
to  the  capacity  of  an  industrious,  energetic,  though  poor  and  struggling, 
community,  to  obtain  even  from  aridity  and  desert  a  sufficiency  of  sop- 
port,  amounting  indeed  to  substantial  comfort.  That  has  been  done, 
too,  without  large  compensation  for  capital.  It  is  .not  ex  plained  upon 
the  tithe  system  in  vogue  iu  Utah,  for  very  little  has  actually  passed  in 
the  construction  of  any  portion  of  tbe  Utah  irrigation  ditches.  Its  suc- 
cess belongs  far  more  to  the  spirit  wbioh  organizes  neighborhood  effort 
and  seeks  in  co-operation  to  achieve  self-help. 

THE  WATER  LAWS  AND  THEIR  CHARACTER. 

The  legal  aspects  of  Utah  irrigation  are  as  rem  irkable  as  the  eco- 
nomic ones.  Indeed  they  are  related  to  each  other,  and  tbe  laws  could 
hardly  have  been  framed  by  any  other  community.  But  their  value 
extends  beyond  the  locality  for  which  they  were  framed.  Prior  appro- 
priation is  the  foundation,  but  so  modified  by  tbe  uses  of  water  in  the 
interests  of  the  community  as  to  make  of  that  principle  something 
quite  broader  and  more  equitable  than  has  elsewhere  been  the  case.  In 
other  words,  priority  has  not  been  abused  in  Utah.  It  is  not  regarded 
as  giving  the  right  to  a  monopoly.  Accrued  water  rights  then  are  pro- 
tected by  tbe  Territorial  laws,  as  is  the  case  throughout  the  arid  re- 
gion.   The  county  selectmen  are  ex  officio  water  commissioners,  with  the 
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power  to  record  all  appropriation  and  regulate  the  distribution  of  nat- 
ural water.  Appropriators  can  be  persons  or  corporations.  Rights  are 
divided  into  primary  and  secondary,  the  latter  being  a  feature  of  water 
legislation  peculiar  to  Utah.  A  primary  right  vests  under  the  follow- 
ing circumstances : 

(1)  Whenever  any  person  or  persons  shall  have  taken,  diverted,  and  used  any  of 
the  unappropriated  water  of  any  jiatnral  stream,  water-course,  hike,  or  spring,  or 
other  natural  source  of  supply. 

(2)  Whenever  any  person  or  persons  shall  have  had  the  open,  peaceable,  uninter- 
rupted, and  continuous  use  of  water  for  a  period  of  seven  years. 

A  secondary  right  to  the  nse  of  water  for  an;  of  said  purposes  is  hereby  recognized 
and  acknowledged  to  have  vested  and  accrued  (subject  to  the  perfect  and  complete 
use  of  all  preliminary  rights)  to  the  extent  of  and  reasonable  necessity  for  each  use 
thereof,  under  any  of  the  following  circumstances : 

(1)  Wlione.ver  the  whole  of  the  waters  of  any  iiatnral  stream,  witter  coarse,  lake, 
spring,  or  other  natural  source  of  supply  has  been  takeu,  diverted,  and  used  by  prior 
appropriators  tor  a  part,  or  parts,  of  each  year  only ;  and  other  persons  have  subse- 
quently appropriated  any  part,  or  the  whole,  of  such  water  during  any  other  part  of 
such  year,  such  person  shall  be  deemed  lo  have  acquired,  a  secondary  right. 

(*2)  Whenever,  at  the  time  of  an  unusual  increase  of  water  exceeding  seven  years 
average  How  of  such  water,  at  the  same  season  of  each  year,  all  the  water  of  such  av- 
erage tin  w  then  being  used  by  prior  appropriators,  and  other  persons  appropriate  and 
use  such  increase  of  water,  audi  persons  shall  be  deemed  to  nave  acquired  a  second- 
ary right.* 

The  measurement  of  water  is  definitely  provided  for  by  "  fractional 
parts  of  the  whole  source  of  supply  "  or  time  limit,  or  by  a  specific  ratio 
of  measurement,  or  this  combined  with  time  limit.  Provisions  are  made 
for  repairs,  damages,  continuous  use  and  service,  against  waste,  and 
for  the  return  of  unused  water  to  its  proper  channel ;  also  for  pro  rata 
distribution  when  supply  fails  in  volume,  as  to  equal  right  of  way, 
and  for  the  organization  of  local  copartnerships  or  corporate  direction. 
Another  act  provides  tor  irrigation  districts  and  their  lawful  control, 
with  trustees,  and  the  powers  as  to  water  and  its  control  and  use,  of 
any  Bub-civic  or  county  body.  The  probate  judge  of  Salt  Lake  County 
described  the  manner  iu  which  land  and  water  are  allied  and  con- 
trolled.   As  to-  the  distribution  be  said  : 

There  are  two  or  three  systems.  We  have,  first,  the  incorporators  on  the  streams, 
controlling  it  themselves — they  agree  how  it  shall  be  manipulated :  second,  the  county 
courts  that  matured  and  organized  irrigating  companies ;  and,  third,  private  corpo- 
rations, taking  out  charters  the  same  as  any  other  corporation  would,  as,  for  instance, 
a  persou  or  a  company  of  men  settle  upon  a  stream  and  appropriate  the  water  in  it.  . 
In  early  times  they  had  sufficient  to  irrigate  what  land  they  would  break  up.  Those ' 
we  will  term  the  primary  owners  of  the  water.  Afterward  others  would  come  who, 
finding  a  surplus  of  water  in  the  stream,  would  appropriate  still  farther  water,  and 
so  on  until  all  the  water  of  that  stream  would  be  taken  out.     Tbey  dug  their  ditch, 

f;ave  it  some  name,  and  took  what  water  they  could  through  their  land.  In  estab- 
isliing  some  streams  there  would  be  what  is  known  as  the  first,  second,  and  third 
right.  The  third  right,  when  there  is  a  scarcity  of  water,  shuts  off  the  entire  stream, 
and  the  second  and  first  rights  take  the  entire  stream.  The  owners  of  each  of  those  . 
ditches  meet  and  appoint  what  is  called  a  "  water-divider  "  or  "  water-master,"  who 
has  control  of  (lie  ditch  for  that  year,  and  whose  duty  it  is  to  divide  the  water  of  the 
streams  into  ditches,  as,  for  instance,  if  there  were  four  streams  drawing  water,  they 
would  appoint  a  divider  to  turn  the  water  of  those  streams  into  the  ditches,  and  the 
water- master  would  take  the  water  as  it  would  get  into  the  ditch  and  give  it  to  the 
owners  as  their  rights  might  appear.  I  do  not  think  there  is  an  irrigating  ditch  in 
the  Territory  under  the  irrigation  law  ;  they  have  all  taken  out  private  charters. 

The  witness  said  that  is  an  incorporation  where  certificates  of  stock 
are  issued  under  the  general  laws  of  the  Territory.  They  elect  their 
board  of  trustees  and  manage  the  affairs  of  the  company.  Those  trus- 
tees appoint  a  water-master,-  who  takes  the  number  of  shares  each 
owner  of  it  has  and  divides  to  each  his  proportion  of  the  water  that 


*  From  Compiled  Laws  of  Utah,  sec.  2761. 
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corn's  throagh  a  certain  ditch  from  the  stream.  Those  streams  are 
mostly  artificial  streams,  having  been  taken  out  from  some  large  body 
of  water.  That  system  prevails  more  ou  the  west  side  than  on  the  east 
side,  though  there  are  some  on  the  east.  The  stockholders  have  the 
land,  but  the  water  right  can  be  transferred  without  transferring  tbe 
land.     It  is  a  water  right  independently  of  the  land. 

Tet  the  water  must  be  "  in  place,"  and  in  order  to  nse  it,  tbe  land 
served  by  that  way  mast  be  obtained,  its  a  practical  fact  a  water 
right,  that  is,  one  share  in  a  corporation,  represents  only  the  service  of 
water  for  1  acre  of  land.  And  it  is  a  particular  acre  in  a  special  place. 
Therefore  the  one  share  of  water  can  only  serve  that  1  acre  of  land  or 
rather  any  1  acre  within  the  area  to  be  irrigated  by  that  particular 
body  of  water  in  the  service  or  duty  of  which  one  share  has  been  ob- 
tained.    In  proof  may  be  quoted  the  following: 

I  da  not  think  there  is  a  corporation  in  Utah  Territory  that  rents  water  escln. 

Tbe  Chairman.  Then  the  only  renters  of  water  are  the  stockholders  in  these  cor- 
porations who  have  a  surplus,  who  have  more  stock  than  land,  and  they  sell  their 
snip]  ns  watPr  to  their  neighbors  T 

Mr.  Smith.  Tes;  that  is  the  only  system  in  vogue  in  this  Territory  to-day. 

HOW  WATER  IS  DISTRIBUTED. 

In  the  distribution  of  water  the  Tiorary  or  time  system  has  been 
adopted.    The  irrigation  survey  engineer  states  that  the  following 
forms  indicate  the  method  of  distribution  by  "  the  hour,"  as  is  the  case 
in  Spain: 
No.  — .  !  No.— 

Timpanooos  Irrigation  Time  Ticket. 

Mr. :  Yon  are  entitled  to  tbe  use  of  water 

Mr. ,    On from  tbe  Tirapanogos  Ditch  on every  alternate 

•Terr  alternate  week,  from     week,    from    o'clock    —    m.,    and    until    

—  o'clock  —  m.,  and  until     o'clock  —  m., ;  amount  of  stream,   all  of  the 

—  o'clock    —   m.,   water  in  said  ditch ;  when  yon  are  required  to  discon- 

auiouut  of  stream,  all  of  the     tin  ae  to  nee  and  tarn  it  off. 

water  in  said  ditch.  ,  Water- mailer, 

(  pBr , 1  Deputy. 

Water-matter.       j      Provo  City,  Utah, ,  18—. 

The  annexed  blank  receipt  shows  the  manner  of  meeting  the  water- 
tax  levy  on  proof  of  labor  performed  : 


Total 

In  full  for  hie  water-tax,  for  the  year  ending  March 
1,  189—. 

,  Water-matter, ' 

Provo  City,  Utah, ,  188—. 

Within  the  Territory  of  Utah  will  -be  found  several  varieties  of  cli- 
mate, ranging  almost  from  semi-temperate  in  the  north  to  semi-tropical 
in  the  south.  The  production  of  corn  is  limited;  that  of  wheat  and 
oat*  is  large.  Wheat  brings  80  cents  a  bushel  and  runs  from  26  to  30 
bushels  per  acre.  .Oats  bring  from  $1.16  to  (1 60  per  hundred  pounds. 
Potatoes  will  give  300  bushels  to  tbe  acre.  One  witness  put  the  probable 
increase  of  cultivation  by  artificial  storage  at  200  per  cent.;  that  is, 
from  650,000  to  abont  2,000,000  acres.    The  agreement  was  general  that  a 
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farm  of  40  acres  was  quite  sufficient  for  profitable  cultivation.  In  the 
southern  portion  of  the  Territory  the  raising  of  fruit  is  claimed  to  be  a 
success.  Artesian  water  is  found  in  several  counties  and  over  large 
areas., 

Tbe  disposition  of  the  public  land  domain  in  Utah  for  the  past 
twelve  fiscal  years  outside  of  mineral  lands  has  been  2,(181,605.96  acres. 
The  percentage  of  Utah  in  farms  is  1.92  of  the  whole.  The  entire  arid 
region  has  but  2.95  per  -cent.  Of  tillable  laud  Utah  has  (whether 
or  not  there  be  water  for  the  same)  45.5  per  cent,  of  its  whole  area.  Of 
grass  it  has  18  per  cent ;  of  wood-land  but  3  per  cent.  The  unproduct- 
ive area  is  net  down  at  11.4  per  cent,  of  the  whole.  The  question  of 
reclamation  in  Utab  then  is,  as  elsewhere,  one  of  mountain  precipita- 
tion, of  subterranean  supply,  and  of  artificial  water  storage  and  subse- 
quent distribution.  The  rain-fall  ranges  from  7  to  17  inches  per  annum. 
The  snow-fall  is  from  5  to  25  feet.  In  the  mountains  the  precipitation 
is  as  3  to  1  in  quantity  over  the  lower  lands.  Tbe  average  yield  of  corn 
per  acre  is  given  at  22.5,  of  wheat,  at  17.8,  and  of  oats  at  26.3  bushels — 
an  average  which  is  close  to  the  normal  mean  for  the  whole  country. 
With  these  figures,  it  is  evideut  that  Utah  holds  larger  promises  than 
its  past  has  achieved. 

NEVADA.  AND  ITS  RECLAMATION  PROBLEMS. 

Tbe  hydrography  of  Nevada  certainly  presents,  most  remarkable  feat- 
ures. Difficult  as  tbey  are,  examination  offers  a  great  deal  for  the  en- 
couragement of  comprehensive  plans  of  reclamation.  The  prevailing; 
ideas  of  au  almost  impossible  aridity  will  be  seen  to  be  much  exagger- 
ated and  mistaken.  The  committee  ask  a  careful  study  of  the  evidence 
and  reports  taken  in  connection  with  this  State.  Indeed,  it  may  be  said 
that  the  whole  question  of  arid  reclamation  by  the  storage  and  distri- 
bution of  water  on  a  large  scale,  in  the  interior  portions  at  least  of  oar 
mountain  territory  between  104  and  121  degrees  of  west  longitude,  will 
depend  in  a  great  degree  upon  its  feasibility  within  the  vast  drainage 
bowl  in  which  the  State  of  Nevada,  politically  speaking,  is  embraced. 
That  State  especially  emphasizes  the  physical  and  legislative  problems 
also,  which  would  seem  at  times  in  considering  the  possibility  of  con- 
quering aridity  by  reclamation  through  water  storage  and  conserva- 
tion, with  subsequent  distribution  by  irrigation,  to  be  almost  in  conflict 
with  the  boundaries  of  States  and  the  self-government  thereof.  The 
water  for  storage  in  Nevada  must  be  drawn  largely  from  drainage  areas 
outside  of  the  State  boundaries.  Yet  these  are  strictly  so  within  the 
drainage  basins  that  belong  to  Nevada — speaking  in  a  physical  sense. 

The  water  area  of  Nevada  proper  is  estimated  at  but  1,081,600  acres, 
while  tbe  land  area  is  not  less  than  70,656,000  acres.  The  ratio  is  there- 
fore less  than  one  acre  in  seventy,  the  smallest  water  area  of  any  sub- 
division of  tbe  Union.  The  arable  land  is  set  down  in  tbe  report  of  tbe 
State  reclamation  commission  at  20,000,000;  the  grazing  at  30,000,000; 
mineral  at  15,000,000,  and. forestry  at  2,000,000  acres.  The  balance  is 
desert,  alkali,  flats,  sulphur,  borax,  aud  saline  deposits.  There  are  but 
thirty-flve  rivers  and  streams  in  the  State,  while  of  lakes  and  ponds 
there  are  nine  hundred  and  twenty-five  reported.  All  the  streams  of 
any  large  value,  except  one,  have  their  rise  outside  of  the  State. 
The  Colorado  has  its  sources  in  those  of  the  Wind  and  Green 
Rivers.  Carson,  Walker,  and  Truckee,  all  of  importance  for  irrigation 
purposes,  have  their  sources  within  tbe  lines  of  California,  but  well 
within  the  tributary  draioage  region  to  the  west.    The  Quinn,  Brunean, 
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Owyhee,  and  Salmon  are  also  parts  of  the  witters  of  Idaho  and  flow 
into  the  Pacific,  while  the  Virgin  flows  through  both  TJrali  and  Arizona 
and  finally  into  the  Gulf  of  California.  Of  the  1,761  miles  of  flowing 
streams  within  Nevada,  at  least  850  are  portions  of  streams  rising  and 
flowing  from  and  into  other  States. 

The  Humboldt  is  in  fact  the  one  stream  of  importance,  rising  and 
sinking  within  the  area  of  the  State  itself.  The  lakes,  situated  mainly  in 
the  western  part  of  Nevada  and  on  the  eastern  slopes  of  the  Sierra 
Nevada,  are,  however,  the  most  important  features  in  the  reclamation 
problem.  The  seventeen  important  boilies  of  snch  water  cover  an  area 
in  Nevada  of  1,914&  square  miles.  This  will  be  nearly  doubled  if  all 
the  mountain  lakes  which  physical  geography  plainly  shows  are  within 
the  proper  drainage  areas  of  Nevada,  are  to  be  considered. 

Reclamation  from  aridity  then  must  be  achieved  in  Nevada  by  means 
of  the  storage  of  water  at  high  altitudes  and  on  a  large  scale.  This 
does  not,  however,  exclude  some  moderate  areas  to  be  reached  and  re 
claimed  by  local  storage  and  distribution,  or  even  as  to  a  considerable 
number  of  acres  by  the  systematic  exploitation  and  restoration  to  the 
surface  of  uuder-gronnd  waters  by  meaus  of  artesian  wells  and  the  use 
of  natural  springs.  It  is  claimed  by  one  authority  that  there  is  water 
obtainable  by  storage  to  reclaim  12,000,000  acres.  The  United  States 
Surveyor- General  aud  others  make  a  high  estimate,  and  give  the  pos- 
sible total  at  from  16,000,000  to  17,000,000  acres.  There  is  estimated 
>  as  in  sight  water  sufficient,  with  proper  engineering,  to  reclaim  3,000,- 
000  acres.  Such  reclamation  now  calls  for  a  large  dnty  of  water.  It 
is  estimated  at  not  less  than  one  miner's  inch  per  second  for  each  acre. 

The  area  of  land,  irrigated  aud  cultivated,  other  than  as  meadows  or 
for  hay,  is  about  70,000  acres.  There  are  646,343  acies  inclosed,  and  of 
these  the  cultivated  area  is  but  141,496  acres.  About  14,000  acres  are 
in  small  grains  and  potatoes,  yielding  of  wheat  nearly  24,  of  oats  about 
29J,  of  barley  nearly  30,  aud  of  potatoes  140  bushels  to  the  acre.  Tbe 
average  yield  of  hay,  principally  timothy  and  alfalfa,  is  over  3  J  tons  per 
acre.  The  smaller  vegetables  occupied  in  18s8  about  1,350  acres  and 
made  large  returns.  Fruit  trees,  temperate  and  semi-£ropical  in  char- 
acter, grow  well,  aud  in  the  valley  of  the  Virgin,  etc.,  in  Lincoln 
Coanty,  southern  Nevada,  cotton  and  other  semi-tropical  products  have 
been  grown  readily  and  yield  largely.  It  can  not  well  be  said  that  Ne- 
vada lacks  in  fertility  or  climatic  suitability.  On  the  contrary,  it  was 
declared  to  your  committee  that — 


no  winter  of  tbe  Union  has  the  freedom  from  malaria,  consumption,  and  kindred  dis- 
eases, and  in  no  State  is  agriculture  pursued  with  greater  ease  or  larger  profit.  The 
farmer  is  certain  of  his  crop  an  well  as  of  his  market.  Ready  sale  can  be  had  for  all 
that  can  be  raised.  Whatever  grows  here  grows  to  the  limit  of  quality.  The  wheat, 
in  (train  aud  straw,  Is  aa  clean  as  tbe  gold  from  tbe  mine.  The  potato  is  a  sealed 
package  of  white  meal ;  the  apple  is  tbe  best  of  its  species.  In  addition  to  all  kinds 
of  grain  and  grasses  Nevada  is  particularly  well  adapted  to  the  apple,  the  potato, 
the  plum,  ana  tbe  pear,  besides  all  small  fruits  aud  berries,  while  certain  kinds  of 
grapes  grow  to  perfection. 

Some  idea  of  the  capacity  of  the  State  can  be  gained  from  studying  the  county  of 
Washoe,  which  raises  yearly  60,000  tons  of  the  best  kind  of  hay,  besides  wheat  and 
other  grains.     It  seems  especially  well  adapted  to  alfalfa  or  lucern. 

The  reclamation  of  large  areas  of  Nevada  resolves  itself,  then,  into  two 
questions :  They  are,  from  whence  can  sufficient  water  be  obtained,  and 
where  can  it  be  stored.  The  matter  of  distributing  when  stored  is  one 
to  be  readily  solved  by  good  engineering.  As  to  obtaining  the  water 
for  storage  in  a  region  where  the  water  area  in  sight  is  less  than  as  one 
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to  70  acres,  and  over  the  lowerbench-landsand  valley  sections  of  which 
the  average  annual  rainfall  for  the  State  is  not  over  6  inches,  the  ques- 
tions involved  are  to  be  met  only  by  consideration  of  tbe  massive  and 
controlling  topographic  and  bydrograpUic  features  tbat  dominate  the 
whole  region. 

NEVADA'S   NATURAL  STORE-ROUSE  FOR  WATER. 

Nevada's  mountain  ranges  are  the  great  snow-catchers.  They  form, 
therefore,  its  store- houses  of  water.  One  inch  of  water  to  eleven  inches 
of  fresh  snow  is  a  moderate  estimate.  On  the  basin  and  valley  lands 
only  a  few  inches  of  snow  falls  daring  the  winter.  Rarely,  according 
to  the  surveyor- general  and  others,  does  it  reach  25  inches.  At  and 
above  6,000  feet  there  is  an  average  fall  annually  of  IS  feet  of  snow, 
giving  at  least  19  cubic  inches  of  water.  Sometimes  it  will  he  three 
times  as  much,  as  has  been  t  he  case  during  the  past  wiuter.  The  ranges 
within  the  State  run  parallel  with  the  Sierra,  and  their  area  is  not  less 
than  52,000  square  miles.  Of  this,  at  least  18,000  square  miles  have 
suow  upon  them  all  the  year  round,  at  a  depth  of  from  4  to  26  feet. 
The  ranges  will  give  at  least  16  cubic  inches  of  water  for  tbe  whole 
State.  And  this  does  not  include  tbe  eastern  slopes  of  the  Sierra 
Nevada,  which  are  much  greater.  Tbe  United  States  surveyor- general 
says  of  this  precipitation,  that — 

The  snow  caught  by  Nevada's  mountain*  does  not  stay  all  the  year  upon  their  * 
topa  and  aides,  for  the  warm  winds,  by  their  natural  direction  in  proceeding  from 
the  equatorial  regions  toward  the  great  easterly  circulating  belt  along  the  forty- 
second  parallel  of  latitude,  fall  into  the  valleys  of  Nevada  hihI  follow  Ihi-ni  through- 
out the  extent  of  the  State  in  a  south  to  north  direction  and  >at  away  the  enow  from 
all  the  subsidiary  ranges,  thus  causing  streams  of  water  to  run  down  the  canons  from 
early  spring  until  about  the  end  of  July,  by  which  time  nearly  all  of  the  snow  which 
lodged  below  6,000  feet  altitude  is  melted  away  and  the  water  from  it  ban  run 
down  to  the  plains  below  and  has  been  absorbed  by  the  soil  or  can  be  Keen  collected, 
in  a  thousand  shallow  lakes  of  greater  or  less  extent — natural  reservoirs.  With 
proper  engineering,  I  believe  that  90  per  cent,  of  this,  tbe  first  fruit*  of  the  winter 
storms,  can  be  saved  for  tbe  production  of  what  ore  called  here  second  crops,  which 
in  most  cases  will  be  limited  to  the  foot-hills  along  the  bases  of  tbe  mountains,  and 
matured  in  the  roohths  of  September  and  October,  by  which  time  the  greater  part  of 
this  store  of  water  will  become  exhausted,  to  be  again  replenished  tbe  succeeding 
spring.  The  remainder  of  the  snow,  which  from  its  altitude  1b  above  the  reach  of  the 
warm  air  currents  spoken  of,  melts  very  slowly  and  much  of  it  remains  from  year  to 

To  the  16  inches  storage  to  be  gained  from  snow  at  the  6,000  feet 
must  be  added  what  falls  below  that  altitude.  It  is  estimated  at  5& 
feet  of  fresh  snow,  yielding  at  least  6  inches  of  water.  This  gives  from 
snow  alone  a  possible  precipitatiou  in  water  of  22  inches.  The  drainage 
shed  cf  the  eastern  slopes  of  tbe  Sierra  Nevada  is  4,800  square  miles. 
This  area  is  all  tributary  to  Nevada ;  that  is,  it  is  part  of  tbe  State's 
watershed.  According  to  tbe  surveyor-general,  this  section  stores 
tbe  water  as  follows: 


1,330  (quale  mllen  .. 


The  remainder  of  tbe  snow  supply  forms  seasonal  streams  only.    Over 
90  percent,  of  a  possible  42  inches  is  now  lost  by  evaporation  andseep- 
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age.  The  latter  fact  produces  the  under-ground  water  supply  known 
to  exist  in  southern  Nevada,  in  both  Nye  and  Lincoln  Counties,  where 
it  is  claimed  that,  by  reason  of  the  large  fall  of  7  J  feet  per  mile,  a  con- 
siderable deposit  of  artesian  water  has  been  found.    ■ 

As  to  the  conservation  of  water  by  storage,  a  statement  made  by  the 
Washoe  Oonnty  commissioners  illustrates  its  possibilities.  It  is  reported 
that  not  over  3  per  cent,  of  the  "  water  in  sight"  is  now  nsed  in  that 
oonnty,  bat  that  with  storage  35  per  cent,  of  it  could  be  utilized. 

THE  LAKES  OF  THE  SIERRAS. 

The  lakes  of  the  Sierras  afford  the  most  interesting  series  of  facts. 
One-third  of  Tahoe,  the  largest  of  the  score  or  more  valuable  natural 
reservoirs,  lying  along  the  western  boundary  line,  is  within  the  State 
of  Nevada.  Donner  Lake,  which  is  one  of  the  chief  reservoirs  of  the 
Truckee  region,  is  jnst  withiu  the  boundary  of  California.  To  the  north 
of  Reno,  lying  along  the  eastern  slope  of  the  Sierra  Nevada,  may  be 
found  the  upper,  middle,  and  lower  lakes  of  Modoc  County,  Horse, 
Eagle,  and  Honey  Lakes  in  Lassen  County,  with  Donner  in  Sierra 
County,  all  in  the  State  of  California,  but  as  part  of  a  great  drainage 
basin,  naturally  affiliated  with  the  area  of  which  Nevada  forms  the 
largest  portion.  Lake  Tahoe,  at  an  altitude  of  about  6,000  feet,  with  a 
drainage  area  of  1,200  sqnare  miles,  a  surface  one  of  11 1,360  acres,  a 
depth  of  mauy  hundreds  of  feet,  is  the  crown  of  the  system,  both  in  its 
wild  mountain  beauty  and  its  wonderful  adaptability  to  toe  needs  of 
man  in  this  matter  of  reclamation.  Below  Tahoe  and  within  Nevada 
are  the  Walker  and  Carson  Lakes,  the  Carson  and  Humboldt  sinks,  and 
still  further  south,  Mono  Lake  in  California. 

The  central  river  systems  on  the  Nevada  side  of  the  Sierras  may  well 
be  compared  with  that  of  the  San  Joaquin  Valley  on  the  west  side  of  the 
greatrauge.  Tbeexaminationofagbodmap  will  illustrate  this.  Inside 
Nevada,  and  close  to  its  western  border,  may  be  found  the  Winnemucca 
and  Pyramid  Lakes.  They  lie  north  of  the  Central  Pacific  Railroad 
and  are  the  "sinks"  of  the  Truckee  River.  These  basins  or  bowls 
illustrate  what  may  be  done  in  the  way  of  storage,  as  the  Winnemncca 
or  Mnd  Lake  is  an  example  of  a  reservoir  formed  naturally.  Fifty 
years  since  it  was  in  general  a  mnd  bed.  The  Indians  and  others  drove 
across  it,  making  a  well-defined  road  at  points  where  the  water  is  now 
€0  feet  deep.  One  of  the  outlets  was  choked  by  a  land  slide  and  filled 
with  trees  and  earth,  making  a  compact  dam,  growing  stronger  every 
year  by  the  impact  of  the  waters.     Surveyor.- General  Irish  says: 

Id  1844,  at  tbe  time  of  General  Fremont's  first  trip  through  this  region,  it  was 
slowly  tilling,  by  reason  of  a  great  dam  of  brush  and  cotton- wood  timber,  which  was 
pushed  into  the  Pyramid  Lake  channel  by  a  great  freshet  in  the  river  some  time  be- 
fore that  date.  The  filling  has  continued  to  the  present  time;  so  that  now,  as  before 
■tated,  the  lake  is  about  70  feet  deep,  and  completely  covers  all  its  bed.  The  length 
of  this  lake  is  28  miles,  and  its  average  width  fy  miles.  Thus  it  is  seen  that  in  fifty 
years'  time  the  Truckee  River  drainage  has  stored  in  Mnd  Lake  iA  cubic  miles  of 
water.  But  this  Is  not  all  of  its  storage  capacity,  for  within  tbe  fifty  years  spoken 
of  it  has  again  and  again  filled  up  Pyramid  Lake,  a  much  larger  body  of  water, 
through  a  rise  and  fall  ot  at  least  85  feet;  so  that  1  am  disposed  to  place  the  storage 
by  the  Truckee  River  for  a  period  of  fifty  years  in  these  two  lakes  at  not  less  than  5 
«nbie  miles  of  water,  over  and  above  all  the  losses  by  evaporation  and  percolation. 
This  would  be  at  the  rate  of  14,7iy,79f>,aOO  cubic  feet  per  annum,  which  sum  Is  the 
result  over  and  above  all  losses  by  evaporation,  percolation,  and  nsed  by  irrigation 
for  the  past  twenty  to  fifty  years.  This  amount  of  water  would  cover  a  square  mile 
7,790  feet  deep  each  year  if  diverted  from  the  lakes  and  to  used. 

Such  facts  as  these  point  with  unerring  certainty  to  tbe  possibility 
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niiudful  of  these  facts.  A  board  of  reclamation  has  been  appointed 
and  an  appropriation  of  $100,000  made  for  the  commencement  of  a 
storage  system.  There-  is  a  very  good  State  weather  service.  The 
water  legislation  recognizes  the  principles  of  public  property  and  prior 
appropriation  as  qualified  by  beneficial  use,  when  supervised  by  district 
and  State  authority.  One  of  the  civil  engineers  engaged  on  the  irriga- 
tion survey  last  year  made  an  examination  of  the  Sierra  Lakes  and 
other  storage  possibilities  for  both  the  General  aud  State  Governments. 
Some  of  his  estimates  may  be  esteemed  as  oversangniue,  but  making 
all  due  allowances,  the  calculations  are  remarkable  enough  to  be 
quoted. 
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At  to  the  river  valley  sites,  selected  for  storage,  the  following  will 
do  as  examples : 


Valley. 

'Length. 

Altitude 
level. 

Water  upw 
Itj; 

, 

Miltt. 

B 
30 

Fttt. 

5,181 
0,000 

Oubicftet. 

0,908,000,000 

S.3*S,«08,000 
8,000,000.000 

18,040,088,000 

These  are  all  part  of  the  Carson  water-shed,  which,  with  its  branches, 
is  fully  1,000  square  miles  in  extent.  With  other  projected  reservoir 
sites  on  the  Truckee  and  near  Pyramid  Lake,  the  engineer  estimates 
foot  up  a  total  possibility  of  133,229,968,000  cubic  feet  of  water  id  stor- 
age for  reclamation  purposes  in  western  Nevada  alone.  The  area  that 
can  be  served  thereby  is  placed  at  3,000,000  acres.  If  it  were  put  at 
one-half,  it  wonld  of  itself,  were  it  accomplished,  redeem  Nevada  from 
poverty  and  political  feebleness,  and  bring  her  both  prosperity  and 
power.  The  sage  brush  plains  and  table-lands  that  would  be  reclaimed 
are  not  now  worth  over  $2  per  acre.  It  will  take  20  acres  to  feed  oue 
brpad-homed  steer.  If  2,000,000  acres  were  reclaimed  in  Nevada, 
every  acre  under  water,  without  a  foot  of  cultivation,  would  be  worth 
♦  15  per  acre — that  is,  the  area  would  be  worth  $30,000,000.  It 
would  certainly  not  cost  over  $7.50  per  acre  to  reclaim.  That  would  be 
an  increase  over  cost  and  present  value  of  $11,000,000.  When  brought 
under  cultivation,  as  well  as  under  water,  there  is  not  an  arable  acre- 
that  would  not  be  worth  $30  to  $70  per  acre. 

WILL   IRRIGATION   OPEN  MINES  AND  HAKE  HOME   MARKETS! 

It  is  objected  already  that  agricultural  production  is  overdone.  Thia 
fallacious  argument  may  be  urged  against  land  reclamation  by  irriga- 
tion.    Those  who  mav  make  it  will  surely  do  so  without  a  full  appro- 


IRBiaATION  AND  RECLAMATION   OF  ARID  LANDS.  51 

hension  of  the  conditions.  Ip  the  first  place,  people  are  going  upon 
even  the  arid  lands  of  Nevada.  They  will  fill  up  these  regions.  The 
balance  of  the  nation  may  contemn  or  ignore,  bnt  with  a  vast  amount 
of  unnecessary  toil,  just  as  our  hardy  miners  unaided  have  once  before 
exploited  the  wilderness,  wringing  the  precious  metals  from  savage 
nature  and  the  hostility  of  the  more  savage  Indian,  so  will  the  pioneer, 
rancher,  herdsman,  and  frontier  farmer  yet  make  the  desert  "  bloom  and 
blossom  as  the  rose." 

The  real  issue  is  found  in  a  question,  and  that  is,  shall  we  recognize 
facts  and  wisely  aid  in  directing  the  energies  by  which  they  are  wrought 
out!  With  this  unappeasable  pioneer  movement  will  be  found  striking 
economic  considerations. 

The  reclamation  of  our  arid  region  means  the  opening  of  mines  and  the 
utilization  on  all  sides  of  metaliferous  deposits.  It  means  new  mines, 
mills,  foundries,  railroads,  cattle  farms,  manufactories,  towns,  as  well 
as  fruit  and  grain  farms.  It  means  for  Nevada  the  prospecting  and 
opening  of  her  1 5,000,000  acres  of  mineral  lands  and  her  3,000,000  acres 
of  other  valuable  metallic  and  saline  deposits.  For  every  ton  of  alfalfa, 
there  will  be  animals  to  consume;  for  every  bushel  of  grain,  months  to 
feed;  for  every  mine  opened  and  every  borax  or  sulphur  deposit  that  is 
utilized,  hundreds  of  laborers  there  and  elsewhere  will  be  set  at  work. 
Reclamation  from  aridity  within  our  mountain  area  means  vastly  more 
than  the  raising  of  so  many  more  bushels  of  grain.  It  means  the  open- 
ing of  new  and  profitable  industries,  tbe  laborers  wherein  will  be  the 
farmers'  best  customers.  It  is  in  this  light  that  reclamation  in  Nevada 
especially  presents  itself. 

WHAT  NEVADA  URGES  ON  CONGRESS. 

The  State  has  already  added  $500,000,000  to  the  world's  stock  of 
precious  metals.  The  world  has  been  enriched  thereby  ;  bat  Nevada 
is  the  poorer,  for  the  economic  organization  of  civilization,  almost  pass- 
ing her  by,  has  not  enabled  her  retaining  even  a  moderate  amonnt  of 
this  precious  wealth.  With  aid  to  reclamation  there  will  dawn  upon 
Nevada  a  great  future.  From  this  standpoint  the  argument  of  her 
State  board  of  reclamation  commissioners  is  one  that  should  be  can- 
didly considered.  They  addressed  to  your  committee  an  argument  on 
behalf  of  national  aid,  from  which  in  part  we  quote  without  other  com- 
ment or  assent: 

Many  of  the  States  and  Territories  in  the  arid  region  advance  tbe  following  propo- 
sitions: 

"  (1)  The  General  Government  to  undertake  the  reclamation  of  the  arid  lands  and 
provide  for  their  settlement  and  Hale. 

"(2)  That  the  desert-land  law  be  so  amended  as  to  encourage  individuals  and  com- 
panies to  construct  the  necessary  works  for  the  reclamation  of  large  bodies  of  said 
land. 

"  (3)  That  Congress  grant  to  each  State  of  the  arid  belt,  or  to  each  Territory,  upon 
its  becoming  a  State,  all  the*  irrigable  laud  within  its  borders,  beld  by  the  General 
Government,  sucb  States  to  be  charged  with  tbe  supervision  of  their  reclamation, 
and  with  their  disposal  to  actual  settlers." 

Of  these,  we  favor  the  last.  If  the  General  Government  feels  that  it  would  not  be 
warranted  in  donating  outright  the  money  necessary  to  accomplish  the  desired  end, 
then  let  it  act  as  liberally  as  it  can  without  detriment  to  the  equity  of  other  Slates, 
whose  humidity  is  sufficient  for  all  their  requirements,  and  transfer  in  fee-simple  to 
the  State  of  Nevada  all  the  lands  in  that  State  the  title  to  which  is  now  in  the  Gen-  ' 
eral  Government  and  not  otherwise  appropriated. 

Were  these  lands  put  in  legal  condition  to  be  sold  to  actual  settlers,  firms,  corpora- 
tion!, and  syndicates,  the  money  derived  from  such  sales  could  be  placed  in  a  fund 
to  be  known  as  the  "  State  reclamation  fund,"  the  sale  of  said  lands  and  the  control 
of  aaid  reclamation  fund  to  be  managed  by  a  State  board.     The  money  accruing  to  this 
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fund  could  be  used  for  the  purpose  of  reclaiming  snob  lands,  and  for  the  construction 
of  storage  reservoirs,  canals,  and  tunnels;  and  thUB  induce  the  purchase  by  the 
farmer  of  lands  upon  which  he  would  be  guarantied  the  necessary  water  for  irriga- 

Thuaall  the  irrigable  lands  In  the  State  would  be  in  demand  by  actual  settlers,  and 
money  would  flow  in  as  fast  as  it  conld  be  utilized,  and  the  fond  would  bo  found 
ample  to  do  the  work  required. 

Should  the  General  Government  be  unwilling  to  make  a  donation  of  money,  bnt 
will  make  this  douation  of  laud,  the  end  would  oe  accomplished,  no  donbt,  as  readily 
and  thoroughly  as  by  any  other  means. 

The  State  has  bnt  a  small  tax-roll  compared  with  other  States.  This  board  was 
only  organized  May  9, 1889.  The  State  has  appropriated  1100,000,  so  that  this  board 
could  make  a  beginning.  It  is  to  the  General  Government  that  we  most  look  for  aid 
to  carry  on  this  great  work.  The  title  to  most  of  the  irrigable  land  in  the  State  is  in 
the  Government,  so  that  sbonld  the  Government  assist  us  it  would  at  the  same  time 
benefit  itself. 

The  fostering  care  of  the  General  Government  should  be  extended  to  all  the  States 
of  the  Union  without  distinction  or  discrimination.  Nevada,  as  one  of  the  integral 
parts  of  the  Union,  asks  that  this  be  done  in  its  behalf  now,  at  a  time  in  its  history 
when  its  needs  are  more  pressing  than  at  any  period  since  its  organization  as  a  State. 
Its  mines,  which  for  many  years  were  the  envy  of  the  world,  have  very  materially 
-  fallen  off  in  their  production  of  gold  and  silver,  and  very  many  of  the  people  engaged 
in  that  industry  have  departed  to  other  fields.  There  now  remains  a  population 
of  probably  63,000.  Of  these  the  great  majority  are  engaged  in  other  pursuits  than 
mining.  The  miner,  having  dug  his  treasures  from  the  bowels  of  the  mountains,  had 
no  further  nse  for  the  country,  and  left  behind  him  only  the  tiller  of  the  soil,  or,  to 
speak  more  in  the  parlance  of  the  great  West,  the  rancher.  This  Individual,  with  a 
persistence  worthy  Of  better  success,  has  made  productive  every  acre  of  arable  land 
to  be  found  along  the  water-con  rues  of  the  State,  or  where,  by  small  expenditure, 
land  could  be  irrigated,  be  did  no  with  much  success,  considering  the  capital  in- 
vested and  tbe  opportunities  presented.  There  being  no  more  land  available  for 
farming  in  this  way,  if  the  area  of  producing  laud  is  to  be  increased,  it  must  be  done 
by  a  system  of  irrigation  fostered  by  the  General  Government. 

Of  what  that  system  shall  consist,  or  how  it  shall  be  established,  perhaps  others 
more  versed  in  each  problems  than  ourselves  should  determine ;  but  it  must  be  done, 
or  the  State,  which  has  within  its  borders  thousands  of  acres  of  productive  land, 
mast  remain  as  it  is,  poor  in  wealth  and  sparse  in  population.  Such  being  the  con- 
dition of  things,  can  the  General  Government  refuse  to  render  assistance,  or  will  it 
allow  one  of  it*  sovereign  Slates  to  languish,  when  a  very  small  s ■-'-"-    * —    "■- 


treasure-house  wonld  place  it  in  a  condition  of  permanent  prosperity,  and  add  to 
that  State's  capacity  for  increasing  its  wealth  and  supplying  homes  for  a  greater 
number  of  inhabitants  f  Surely  tbe  policy  of  this  great  Government  is  broad  enough, 
is  expansive  enoogh  in  its  conception  of  what  is  beneficial  for  the  good  of  its  whole 
people,  not  to  allow  the  parsimony  of  tbe  huckster  to  stand  in  the  way  of  aiding  and 
fosteriUK  one  of  its  great  commonwealths. 

The  General  Government  can  help  solve  this  problem  by  aiding  this  struggling 

Cple  in  a  manner  different  from  the  aid  given  to  the  people  of  other  States.  Nevada 
no  harbors  within  its  confines  to  be  sea- walled  or  dredged,  nor  does  it  ask  for 
expensive  light-houses  to  light  the  commerce  of  the  world  to  its  custom -bouse  doors, 
nor  has  it  a  river  requiring  improvement  or  the  expenditure  of  money  to  make  it 
navigable,  save,  indeed,  the  Colorado,  which  in  other  years  may  be  deemed  a  stream 
of  sufficient  importance  upon  which  the  Government  may  expend  labor. 

Nevada  is  particularly  an  inland  State,  and,  not  being  In  condition  geographically 
to  ask  the  Government  for  aid  to  be  applied  as  other  and  older  States  do,  it  does  not 
seem  presumptuous  or  extravagant  to  ask  for  aid  and  assistance  for  a  system  of  irri- 
gation which,  when  carried  out  faithfully,  honestly,  and  conscientiously,  will  people 

its  confines  with  American  citizens,. and  will  create  homes  for  the  progeny  of  A * 

can  citizens  in  aland  whereonly  educated  labor  and  a  pride  i-  * ; —  ;-..^.. 

are  required  to  make  tbe  most  prosperous  and  happy  people  < 
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THE  PHYSICAL  FBATURES  OP  CALIFORNIA. 

The  State  is  second  only  in  area  to  Texas,  being  620  miles  in  length 
north  or  eoath,  with  a  width  of  150  to  200  miles  easfand  west,  and  a  coast 
line  of  900  miles  in  extent.  It  ranges  in  climate  from  tbe  temperate  to 
the  semi-tropical  and  in  altitude  from  15,000  feet  above  sea  level  at  Mount 
Whitney  to  a  depth  below  of  over  320  feet  upon  the  Colorado  Desert. 
Its  topographical  features  are  all  on  a  vast  scale,  imposing  in  appear- 
ance and  often  strikingly  sublime  in  their  beauty.  Two  great  mount- 
ain ranges  traverse  the  State  from  north  to  south.  The  Sierra  Ne- 
vada has  an  average  of  8,500  feet,  while  the  coast  range  rises  from 
4,000  to  6,000  feet  above  the  level  of  the  sea.  This  vast  range  is, 
indeed,  tbe  cloud-gatberer  of  that  region,  and  upon  its  summits  and 
high  peaks  break  and  precipitate  into  rain  and  snow,  the  heavy  burden 
of  the  moisture  driven  in  from  the  Pacific  by  the  trade-winds  of  that 
ocean. 

Between  these  two  ranges  lie  trough -like  the  great  axial  valleys  of 
tbe  Sacramento  and  San  Joaquin.  On  either  flank  rise  the  tumultuous 
upheaval  of  the  foot-bill  regions.  Shasta  at  the  north,  with  its  14,440 
feet  of  snow-crowned  peak;  Whitney,  with  its  vast  bulk  in  the  center, 
and  Mount  San  Bernardino  with  its  11,000  feet  of  rugged  heights;  oc- 
cupying the  extreme  southern  point  of  the  Sierras.  The  great  mount- 
ains look  down  upon  grand  plains,  varied  in  character,  broad  in  extent, 
and  fertile  in  capacity,  when  touched  by  the  quickening  waters.  Their 
height  above  sea-level,  from  north  to  south,  ranges  from  556  feet  at 
Redding  to  bnt  30  feet  at  Sacramento,  and  382  feet  at  Bakersfield. 
This  is  the  area  which  has  made  California  foremost  among  the  wheat 
producing  States,  and  is  now  rapidly  advancing  her  to  tbe  first  ranks 
among  fruit-growing  and  wine-making  regions. 

THE   CLIMATE   AND  RAIN-PALL.  . 

The  conditions  governing  successful  irrigation  in  California  are  as 
varied  as  its  topography  and  climate.  The  Sierra  Nevada  will  show 
on  its  summits  an  annual  precipitation  of  from  35  to  90  inches,  or  even 
more.  The  entire  coast  regiou  with  its  numerous  snuny  valleys  have 
for  almost  their  whole  extent,  a  rain-fall  precipitated  on  its  western 
slopes  that  is  nearly  sufficient  for  every  purpose  of  farming  and 
horticulture.  Bnt  tbe  eastern  side  of  the  same  range  south  of  San 
Francisco  Bay  is  almost  deprived  of  moisture.  The  mountain  sum- 
mits break  the  cloud-tides  as  they  flow  inward  from  over  the  ocean  and 
compel  them  to  discharge  their  moisture  before  it  can  reach  the  west- 
ern limits  of  the  San  Joaquin  plains.  The  25  to  35  inches  of  rain-fall 
on  tbe  coast  range,  and  the  40  to  90  inches  on  the  upper  Sierra,  , 
diminish  rapidly  until  it  falls  from  22  inches  at  tbe  head  of  the  Sacra- 
mento Valley  to  less  than  8  inches  iu  the  southern  part  of  the  San 
Joaquin.  Below  that  it  descends  to  less  than  3  inches,  while  in  San 
Diego  County  on  its  coast  and  eastern  mountain  slopes  it  will  range 
again  from  6  to  40  inches. 

It  is  in  this  great  diversity  that  the  needs  of  California  and  the  means 
of  supplying  them  are  both  found.  Storage  in  the  mountains  and  good 
engineering  in  the  way  of  distribution  will  add  enormously  to  the  irri- 
gable area  of  this  wonderful  State.  Every  system  of  water  usage  and 
distribution  can  be  found  therein  ;  its  practices  illustrate  the  primitive 
wastefulness  common  to  early  irrigation,  and  the  remarkable  economy 
in  tbe  use  of  water  which  intensive  farming  and  horticulture  have  al- 
ready produced  in  the  extreme  southern  portions  of  the  State.    Nowhere 
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else  in  the  world,  except  Madeira,  portions  of  China,  and  Central  Asia, 
has  the  "doty  of  water"  been  so  thoroughly  extended.  As  a  conse- 
quence the  price  of  land,  the  cost  of  water,  and  the  security  of  crops 
have  all  grown  in  a  steadily  increasing  ratio.  Within  twenty  years 
land,  which  the  owner  protested  against  being  taxed  at  75  cents  per 
acre,  has  been  sold  and  is  now  sellingat  from  $600  to  $1,600  per  acre.  On 
the  tract  referred  to  more  people  are  supported  per  acre  and  in  greater 
comfort  than  elsewhere  in  the  world. 

The  areas  of  fruit  producing  lands  on  which  this  occurs  are  small  in 
extent  at  present,  though  they  are  quite  numerous.  These  areas  may 
be  greatly  increased  by  proper  systems  of  water  storage.  They  may 
be  largely  added  to  by  tbe  restoration  and  conservation  of  the  under- 
ground supplies  so  steadily  fed  by  the  neighboring  mountain  drainage. 

It  is  difficult  to  make  anything  like  a  close  approximation  of  the  re- 
claimable  area  of  California.  With  tbe  water  "in  sight,"  certainly 
12,000,000  acres  will  be  a  low  estimate.  Water  storage  on  a  grand 
scale,  such  as  the  conditions  warrant,  will  insure  tbe  reclamation  of  at 
least  20,000,000  acres.  A  large  proportion  of  whatever  area  may  be 
reclaimed  will  necessarily  be  devoted  to  the  raising  of  products  pos- 
sessing a  bigb  market  value.  Its  fruits  are  among  the  best  in  tbe 
world.  It  bids  fair  to  become  the  successful  rival  of  the  oldest  wine- 
growing  and  wine-making  lands;  its  nectarine,  prone,  grape,  and  orange 
are  already  found  in  the  markets  of  the  world.  The  olive,  fig,  lemon, 
date,  and  other  semi-tropical  fruits  are  fast  becoming  of  great  commer- 
cial importance.  Nearly  all  these  products  are  the  direct  results  of 
irrigation.    They  are  all  benefited  by  it  when  wisely  directed. 

The  enormous  addition  to  the  wealth  of  the  State  and  to  the  com- 
mercial prosperity  of  the  whole  country,  which  is  the  direct  result  of  the 
high  culture  produced  by  irrigation,  warrants  a  close  attention  to  tbe 
united  appeal  of  tbe  people  of  California  for  such  a  survey  of  the  public 
lands  remaining  therein  and  of  the  State's  capacity  for  water  storage 
as  will  insure  to  them  that  accurate,  knowledge  which  enterprise  and 
investment  require  in  the  conduct  of  great  affairs. 

A  careful  tabulation  of  the  assessment  valuations  in  some  of  the 
counties  of  the  State  illustrates  very  forcibly  the  great  increase  of  wealth 
produced  by  tbe  practice  of  irrigation.  It  must  be  borne  in  mind  that 
the  figures  given  are  not  over  60  per  cent,  of  the  real  values. 

TAXABLE  VALUES  OF  CALIFORNIA,  1879-1889. 
Group  No.  1. — Countiet  mriehtd  by  irrigation. 

(Total  tumble  tiIiuw.] 


Countlu. 

1870. 

1889. 

Increase  1680. 

Fraano 

«,3J*,5»o 
8.005,460 
IB,  308,  WB 

a,  i)T,  700 
a,  na,  »T3 

fl.S2J.253 
17.  311.  12» 

8,232.387 
18,418,338 

2,  CM.rinv 
VJW.77T 
10. 17T,  427 

835,  387. 173 

11.831,780 
844  37B.31B 
14.148,845 
fl,  270,  737 
23,207.955 

3»!«I13!(K» 
IS.  504,  003 
34,464,174 
fl.KUo.007 
24.343,013 
20, Ml,  32* 

20,  000,982 
28,034,281 

21.  425,  477 

10,M7,8So 
4,814,041 

10,  733,  MS 

11)2, 516. 281 

3*0,  022, 885 

248,405,414 

Orange  County  was 
mated  tor  increaae  Is  i 
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Group  No.  II. — Counties  increasing  in  irrigation  activity. 


ConntlM- 

1870. 

1888. 

Incro™  ISSB. 

Bnto. 

US.T43.42fl 
12. 430.  BOB 

j  no  7« 
:  jsa.300 

3,947.728 

1.  Mi.  i?,a 

2.851.387 

4.  19*  998 

808,190 

4,293.030 

120, 710, 262 
24,  MS,  905 
2,627,449 
1,  MS,  6B6 

ftssiooa 

B.9M.007 
10,  079,  MB 
11.MI.2U 
1,163,311 
7.046,810 

•9,980,820 

11,945,487 
1,890.085 

2.385,183 
1,032,667 

5,958,417 

7,701.257 

284.818 

2,752,05» 

17,  791,  1M 

99,218,095 

11,614.991 

OBOCP  No.  1 1 1  —  Pot •t-hill  eo»ntit» partialis  irrigated. 

[TnUl  Umblo  vuliifs.] 


0_». 

1879. 

1889. 

Increase  1889. 

*.  1*8. 049 

1.8T1.BB0 
2,812.599 
1. 296.018 
0.  ^05,090 
6.774.800 
3,116.173 

L  so*,  016 

94,281, 909 

a' 879^  887 
1,849,841 
8,920.218 
10,118,000 
2,309,441 

♦I.B13.3S7 
2,  443,  811 

23.739,988 

36,  307,  142 

"The  bay  counties  of  San  Francisco,  Alameda,  Contra  Costa,  Marin, 
San  Mateo,  Sonoma,  and  Napa,  present  the  following  comparisons : 


Making  an  increase  of 116,841,637 

These  counties  are  partly  affected  by  irrigation,  to  the  direct  extent 

at  least  of  one-tenth  part  of  the  valuation  given. 
The  remaining  fourteen  counties,  of  which  nine  are  coast  counties, 

show  the  following  results : 


Increase  in  ten  years 65,283,941 

Thus  it  will  be  seen  that  from  1879  to  1889  the  taxable  valuation  in- 
creased from  $577,949,250  to  $1,092,598,297  an  addition  of  $514,649,047.  ' 
Of  this  increase  nearly  one-half,  or  $248,405,414,  was  made  iu  thirteen 
conn  ties,  or  one-fourth  of  the  State,  and  is  almost  wholly  due  to  irriga- 
tion. It  may  be  fairly  estimated  that  to  the  increase  of  irrigation  in 
California  and  the  rise  in  land  values,  etc.,  as  a  consequence,  is  due  at 
least  $350,000,000  of  the  total  taxable  increase  in  valuation.  That  will 
be  a  marketable  increase  of  $700,000,000. 

California,  though  foremost  in  the  extent  and  variety  of  its  irriga- 
tion interests,  enterprises,  and  methods,  is  behind  several  other  com- 
munities within  the  arid  region  as  to  its  statistics  and  data.  The  oper- 
ations of  the  State  engineer's  office  have  extended  quit*  systematically 
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over  a  considerable  portion  of  the  San  Joaquin  Valley  and  the  section 
south  thereof.  But  a  full,  clear,  succinct  statement  of  the  irrigated 
areas,  number  of  ditch  systems,  and  the  mileage,  with  the  cost  thereof, 
Is  not  accessible.  From  a  number  of  authorities,  your  committee  pre- 
sent the  best  average  estimate  obtainable,  consulting  therefor  the 
State  engineer's  reports,  the  State  board  of  trade,  evidence  offered  by 
local,  witnesses,  and  county  assessors'  returns  to  the  State  board  of 
equalization.    The  following  is  given  as  being  well  within  the  facts : 


Dilcbe*.    C£f1£M'   Total 


In  tba  Swi  Joaquin  Valley,  conntiea  of  Fresno,  If  eroed,  Kara,  and 

In  the  connllM  of  L-m*nge]w.  Orange,  and  Ban  Bernardino 

In  Sao  Diego  Count j J 

Is  the  remaining  part  of  the  State,  twenty-four  oenntiea,  where 

Irrigation  It  praofloed  , 

Counting  one-third  of  the  mining  d  Itchee  In  the  Bute  aa  available 

undated  for  small  Irrigation,  we  hare 

Total 


Without  question  the  total  valuation  or  cost  is  much  below  the  true 
figures.  Much  of  the  data  on  which  the  estimates  are  based  is  taken 
from  the  assessors'  returns  made  for  the  purpose  of  taxation.  They  can 
therefore  be  doubled.    That  will  give  a  total  cost  of  at  least  $20,000,000. 

The  acreage  is  as  difficult  to  arrive  at  with  certainty,  but  it  can  be 
fairly  and  moderately  stated  as  follows :  ' 

In  the  Son  Joaquin  counties: 

In  farm  crow 1,000,000 

In  Tines 1:1,0110 

In  fruit  trees 16,000 

1,029  000 
In  the  southern  ooontiea: 

In  farm  crops 660,000 

In  Tines 46,000 

In  fruit  trees i 85,000 

710,000 
In  the  balance  of  State  (irrigated): 

lu  farm  crops 1,500,000 

In  vines 25,000 

In  fruit  trees 30,000 

1,555,000 

The  total  acreage  wholly  under  ditch  and  now  irrigated  is  fairly 
within  the  annexed  totals : 

In  farm  crops ,  3,080,000 

In  vines 83,000 

Infruittreos 131,000 

Total ". 1 3,294,000 

If  all  the  areas  directly  cultivated  by  the  aid  of  natural  sub-irrigation, 
etc.,  be  added,  the  total  area  in  California  will  certainly  be  not  less  than 
3,500,000  acres-  The  point  of  interest,  however,  in  these  figures  is  the 
profitable  character  of  such  cultivation,  especially  in  the  matter  of 
fruit-raising.  ,  -  , 
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The  number  of  frnit  trees  in  the  State  baa  recently  been  estimated  at 
1,537,000.  It  is  safe  to  assert  that  do  other  acreage  of  lands  produces 
such  large  results  as  that  occupied  by  these  trees. 

According  to  Statistician  Dodge,  of  the  Agricultural  Department,  it 
vill  be  found  that  California  possesses,  of  its  whole  area,  39.8  per  cent, 
tillable.  24.5  iu  grass  laud,  and  10.1  in  woodland,  while  25.6  is  reported 
as  being  unproductive.  This  latter,  however,  is  most  valuable  because 
it  is  the  mining  area.  These  percentages  contrast  with  the  whole 
Union  as  follows:  41.6, 11.5,  35.5,  and  11.4.  From  the  same  antbority 
we  find  the 

'  Bush .  per  Kn, 

Yield  of  corn  ia -■ 28.5 

Yield  of  wheat  is l 13.0 

Yield  of  MM  in ■. 28.a 

The  average  for  the  United  States  in  the  same  crops  is  24.2, 12.3,  and 
27.0.  Certainly  the  golden  State,  the  larger  proportion  of  which  a  few 
years  ago  was  considered  of  but  little  agricultural  value,  need  not  fear 
a  comparison  with  any  other  country.  A  region  in  which  the  discovery 
of  gold  revolutionized  both  the  commercial  nnd  political  affairs  of  the 
modern  world,  and  lifted  the  American  Union  into  the  front  rank  of 
monetary  powers,  and  which  now  promises  to  become  the  richest  of  all 
agricultural  and  horticultural  countries,  has  a  large  claim  upon  the 
General  Government  for  a  wise  liberality  iu  dealing  with  its  public 
lands  and  the  capacity  thereof  for  the  storage  and  distribution  of 
water  for  reclamation  purposes. 
The  legal  questions  involved  in  the  beneficial  nses  of  water  have 
'  been  strangely  complicated  in  California.  The  Indian  community  sys- 
tem prevailed  before  and  during  the  Spanish  occupation,  having  been 
made  useful  by  the  missionaries,  who  obtained  such  great  control  of 
that  population.  The  Spanish  conquerors  were  themselves  original 
dwellers  in  an  arid  region.  When  the  State  passed  under  the  control  of 
this  Republic,  such  small  portions  of  it  as  were  cultivated"  owed  their  fer- 
tility entirely  to  irrigation.  The  modes  of  distribution  were  recognized 
as  being  properly  controllable  by  the  community.  Water  was  public 
property.  The  American  miner,  with  his  new  enterprises  aud  enor- 
mous energy,  created  a  whole  code  of  laws  iu  regard  to  the  use  of  water. 
Its  basis  was  the  pioneer  principle  of  first  come  first  served,  and  that 
has  been  reproduced  in  our  jurisprudence  as  "  prior  appropriation." 

Iu  forming  a  constitution,  the  people  of  California  incorporated  the 
body  of  common  law.  Judges  aud  courts  have  construed  the  common 
law  to  meau  that  the  doctrine  of  riparian  rights  necessary  in  England 
and  in  our  Eastern  States  should  be  applied  to  the  use  and  distri- 
bution of  water  to  agriculture.  It  is  easy  to  see  that  this  conflict  of 
prior  appropriation  and  riparian  rights  must  create  considerable 
trouble.  A  large  majority  of  the  earlier  irrigation  enterprises,  generally 
found  in  the  foot-hills  region,  were  served  with  water  secured  under 
the  miners'  prior  appropriation  laws.  When  the  land  owner  on  a 
stream  demanded  his  riparian  nse  of  the  flowing  water,  litigation,  or 
worse,  at  once  ensued.  At  no  time,  however,  were  the  communities  in 
the  southern  part  of  the  State  organized  upou  the  old  Indian  and 
Mexican  control,  involved  iu  this  dispute.  The  prior  appropriations 
had  often,  it  is  charged,  attempted  to  monopolize  the  water  supplies, 
not  for  their  own  or  immediate  use,  but  for  speculative  purposes,  and 
as  a  lien  upon  tbe  future.  This  gave  some  color  of  equity  to  the 
absurd  demands  for  riparian  rights,  as  at  limes  these  were  sought  to 
be  exercised  by  small  land  owners  against  tbe  large  appropriators  of 
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water  and  owners  of  great  tracts  of  land.  A  few  years  since  the  su- 
preme court  of  California  brought  the  subject  of  riparian  rights  to  a 
crisis  by  deciding  in  favor  thereof. 

As  a  result  of  this  conflict,  California  has  adopted  a  plan  of  co-oper- 
ative or  district  control  which  bids  fair  to  wisely  settle  all  questions  of 
water  and  its  use,  of  irrigation,  construction,  and  ownership,  and  of  the 
methods  and  forceB  by  which  these  shall  be  managed  and  paid  for. 
This  is  embodied  in  several  legislative  acts  known  as  the  "  Wright  Irri- 
gation District  Laws."  Under  these  acts  the  people  of  any  drainage 
and  arable  area  to  be  supplied  by  water  from  a  common  source,  can, 
by  obeying  certain  legal  requirements,  fqrm  themselves  into  an  irriga- 
tion district,  having  a  common  seal,. the  right  to  sue  and  be  sued,  to 
make,  own,  and  control  irrigation  constructions,  to  issue  bonds  there- 
for and  pay  interest  on  them,  to  levy  taxes,  to  meet  indebtedness  and 
maintain  works,  to  regulate  the  use  of  waters  and  decide  the  cost 
thereof  to  the  farmer  and  consumer,  to  condemn  lands  and  water  rights, 
and  in  short  to  do  all  things  necessary  for  a  civil  organization.  These 
acts  have  all  been  passed  during  the  last  four  years. 

The  constitutionality  of  the  bonds  to  be  issued  have  been  assailed, 
but  were  affirmed  and  sustained  by  the  supreme  court.  Since  then, 
action  under  the  district  laws  has  been  progressing  quite  rapidly. 
Some  twenty  districts  had  been  organized  at  the  time  your  committee 
was  in  California.  The  bonds  of  several  had  been  successfully  nego-  . 
tiated.  Since  then,  at  least  ten  more  have  been  set  in  operation,  the 
larger  portion  being  in  southern  California,  The  amount  of  bonds  in- 
volved ranged  from  $6,500  in  a  San  Bernardino  district  to  $3,000,000  in 
the  district  now  forming  in  Fresno  County.  The  area  so  far  included 
will  be  over  3,500,000  acres.  Probably  one-sixth  of  this  area  is  already 
irrigated.  Tbe  effect  of  the  policy  embodied  in  these  laws  can  be  illus- 
trated by  a  statement  made  in  relation  to  tlie  proposed  Fresno  district. 
Tbe  area  embraced  by  it  will  be  600,000  acres.  Tbe  amount  of  bond- 
age indebtedness  to  be  incurred  is  estimated  at  $3,000,000.  Under  tbe 
law  a  sinking  fnnd  is  established,  under  which,  at  the  end  of  the 
eleventh  year,  tbe  bond  redemption  begins  so  that  at  the  close  of  twenty- 
one  years  tbey  will  all  be  paid.  These  bonds  are  to  bear  8  per  cent,  in- 
terest and  the  total  to  be  paid  will  thns  be  over  $5,000,000. 

Under  the  present  system  ev*ry  water  user  first  pays  a  royalty  for 
the  right  to  use  of  about  $2,500,  and  thereafter  an  annual  rental  of 
$2.50  per  acre.  In  condemning  a  ditcb  system,  tbe  district  may  under 
tbe  law  regard  the  royalties  paid  as  compensation,  to  their  full  extent, 
of  the  original  outlay.  Tbey  will  pay,  therefore,  for  tbe  ditches  on  the 
basis  of  their  annual  rental  values.  The  area  now  cultivated  there  does 
'  not  exceed  120,000  acres.  The  additional  480,000  that  may  be  reclaimed 
by  tbe  proposed  new  works  will  have  no  charges  to  meet  other  than 
those  legally  established  for  the  payment  of  interest,  the  repayment 
of  the  bonds,  and  maintenance  of  the  district  irrigation  works. 

As  the  area  of  reclamation  grows  larger  each  year,  the  annual  taxa- 
tion must  necessarily  grow  mnch  smaller  to  each  individual.  The  cost 
under  private  or  corporative  ditch  systems,  will  certainly  exceed  at  the 
end  of  twenty-one  years  that  of  the  district  system,  by  the  entire  amount 
of  royalty  the  private  enterprises  would  have  exacted.  And  when  the 
district  debt  should  be  paid  off,  the  small  annual  cost  for  maintenance 
and  repairs  would  be  all  that  irrigators  would  have  to  bear. 

Your  committee  have  been  so  impressed  with  the  wisdom  and  equity 
of  this  plan  that  in  tbe  general  irrigation  bill  reported  by  it,  tbey  have 
presented  as  a  bounty  to  the  people  of  the  States  and  Territories  inter- 

[J,l,,":iM,L.OOglC     _J 


IRRIGATION  AND  RECLAMATION  OF  ARID  LANDS  59 

ested,  tbe  privilege  of  taxing  the  public  lands  for  the  purpose  of  irri- 
gation as  private  and  State  lauds  shall  be  taxed,  provided  the  States 
and  Territories  legislate  as  California  has  done  for  the  organization  of 
civil  bodies  to  be  known  as  irrigation  districts,  to  be  located  as  far  as 
practicable  within  a  common  drainage  basin  that  can  be  supplied  by 
water  from  one  general  source. 

Your  committee  conceives  that  snch  a  policy  is  tbe  natural  and  nor- 
mal accompaniment  of  legislation,  which  proposes  to  maintain  the  public 
property  in  and  control  of  all  natural  waters,  to  secure  access  thereto  of 
man  and  animal,  to  make  inalienable  the  right  of  way  for  all  proper  dis- 
tributing channels  and  works,  to  divide  the  public  domain  under  a  strict 
homestead  law,  and  to  execute  a  survey  sufficient  to  segregate  the  irri- 
gable areas  from  those  which  are  non -irrigable,  while  indicating  the 
proper  reservoir  sites  for  impounding  the  drainage  and  storm-waters, 
defining  also  tbe  lines  for  distributor^'  channels  and  estimating  the  cost 
thereof.  This  being  done — a  work  too  that  belongs  to  the  General  Gov- 
ernment, and  involves  no  vast  outlay — it  is  right  and  proper  that  the 
itritiati  ve'in  the  construction  of  works,  and  the  cost  thereof,  shall  be  un- 
dertaken by  the  local  communities  themselves. 

Merely  as  individual  or  combined  farmers  the  settlers  would  not 
have  credit  sufficient  to  do  this.  As  a  body  corporate  under  the  laws 
of  a  State  or  Territory,  with  power  to  do  sncb  things.as  the  California 
plan  baa  devised,  even  a  small  body  of  settlers  on  au  isolated 
portion  of  the  arid  region,  will  be  able  to  place  their  bonds  upon  the 
market  and  secure  the  needed  capital.  And  yet,  the  lender  of  the 
money  could  never  become  the  master  of  that  community,  because  the 
waters  thereof  will  remain  pnblic  property,  and  tbe  works  by  which 
they  can  be  distributed  will  be  under  public  control.  The  security  and 
certainty  that  this  will  bring,  will  insnrethe  solvency  of  the  community 
and  its  industrial  progress,  thus  making  payment  of  interest  and  prin- 
cipal an  easy  task.  Municipal  bonds  are  everywhere  considered  tbe 
best  offered  in  the  money  market. 

ARIZONA  AS  AN  IRRIGABLE  REGION. 
Crossing  the  Colorado  Desert  dnring  the  nigh  t  your  committee  reached 
Yuma  on  the  Colorado  River.  At  this  place,  but  a  few  miles  above  the 
head  of  the  Gnlf  of  California  and  shortly  after  sunrise  on  a  September 
morning,  its  sessiou  was  held  in  the  open  air  while  around  it  were 
grouped  specimens  of  fine  tropical  fruits.  Yuma  has  an  elevation  above 
sea- level  of  a  little  over  200  feet,  aud  possesses  almost  the  highest  tem- 
perature in  the  United  States.  Its  site  is  that  of  the  delta  of  the  Gila 
and  the  Colorado  River  mingled  with  low  rolling  sand-dunes  and  other 
detritus  left  by  the  receding  waters  of  the  river  ami  the  gulf.  With 
its  warm,  rich  soil  of  sandy  loam,  its  clear  aud  invigorating  atmosphere, 
and  the  unvarying  warmth  of  temperature  that  prevails,  it  is  probable 
that  nowhere  else  within  our  present  public  domain  can  such  favorable 
•conditions  be  found  for  the  cultivation  of  semi-tropical  fruits,  sugar- 
cane, cotton,  hemp,  and  other  fibrous  plants,  as  in  tiie  valley  areas  ad- 
joining this  extreme  outpost  of  our  civilization. 

Nor  are  these  the  limits  of  its  products.  Wheat  yields  largely.  It 
was  testified,  too,  that  in  one  instance  483  pounds  wen-  seeded  to  20 
acres,  was  irrigated  five  times,  and  that  it  returned  52,750  pounds, 
which  brought  in  tbe  San  Francisco  market  50  cents  per  cental  more 
than  any  other  kind.  Two  crops  can  be  raised  annually.  Barley  pro- 
duces from  ^'5  to  40  bushels  per  acre,  and  a  second  crop  of  hay.  Corn 
yields  several  crops  yearly.     AJfalfa  will  average  6  cuttings,  at  15  tons 
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to  the  acre.    Potatoes  have  retained  a  yield  of  400  per  cent,  from  the 
seed.     A  commissioner  of  emigration  for  Arizona  has  reported  that— 

The  warm  sunshine  of  tbe  spring,  summer,  and  autumn  days  causes  the  trait  in 
Tnma  to  mature  early,  and  gives  a  delicious  sweetness,  flavor,  and  color  to  the 
orange,  lime,  lemon,  and  other  citrus  fruits,  which  tbe;  can  not  attain  oq  the  coast 
of  the  Pacific,  where  fogs  dampen  the  frnit,  mildew  is  produced,  and  dust  ooaU  both 
fruit  and  leaf.  It  it  undeniable  that  nowhere  upon  the  globe  can  a  spot  be  found 
more  favorable  for  the  growth  of  citrus  fruits  than  Yuma  County.  , 

Tbe  annexed  table  shows  tbe  time  of  maturity  for  certain  products. 

Strawberries January  IS. 

Apricots April  1  to  21. 

Mn)  berries April  II  to  20. 

Figs April  20  to  Mavl. 

Grapes June  1  to  7.  , 

Water-melons,  etc May  15  to  20. 

I W  hen June  15. 

Pomegranates August  1. 

Lemons September  15  to2f>. 

Limes September  15  to  26. 

Dates  , September  1  to  5. 

Oranges November  25  to  December  1. 

Cotton  has  been  tried  for  years  with  varied  but  satisfactory  results, 
though  only  on  a  small  scale.  The  report  of  the  Yuma  County  commit- 
tee declares  that — 

If  watered  regularly  it  becomes  a  large  bush,  and  if  properly  pruned  a  tree,  being 
in  flower,  boll,  and  cotton  the  year  round.  These  bashes  and  trees  have  in  instances 
borne  steadily  for  fourteen  years. 

According  to  the  same  authority,  tbe  wild  hemp  is  indigenous  to  the 
whole  region —  ■ 

It  seeds  itself  annually,  and  immediately  following  the  overflows  of  tbe  Colorado 
Biver  takes  possession  of  every  nook,  corner,  and  op«n  area,  to  tbe  exclusion  of  every- 
thing else.     It  covers  not  leu  than  100  square  miles  in  an  unbroken  stretch,  . 
roe  Doing  near  the  boundary  Hue  of  the  Gad  »n  purchase  and  extending  sonthw 
along  the  river  to  Hardy's  Colorado,  below  the  point  where  tbe  rising  tides  of  the 


roe  Doing  near  the  boundary  Hue  of  the  Gad  »n  purchase  and  extending  southwards 
_,.ong  the  river  to  Hardy's  Colorado,  below  the  point  where  tbe  risi"  "  *"         "  " 
ulfof  California  force  back  the  flow  of  the  Colorado  River  proper. 

Within  our  borders  there  can  not  be  found  a  soil  so  uniformly  fer- 
tile and  so  capable  of  varied  production  under  irrigation  as  that  of 
the  valleys  of  tbe  Gila,  Salt,  and  Santa  Cruz  Rivers,  in  southern  and 
central  Arizona.  The  bottom  lands  are  so  easy  of  cultivation  that  it 
is  not  uncommon,  after  removing  the  brush  and  stubble,  to  pass  once 
over  the  ground  with  an  ordinary  cultivator  and  theu  sow  with  grain 
or  grass.  Within  three  or  four  months  thereafter  large  crops  are 
harvested.  Analysis  of  this  soil  shows  its  fertile  qnalities  to  be  su- 
perior to  that  of  the  Nile  earth.  In  these  valleys,  as  elsewhere  in  Ari- 
zona, unmistakable  evidence  of  ancient  irrigation,  prehistoric  in  date, 
has  been  found,  covering  large  areas.  In  some  instances,  of  late  years, 
'  the  Mormon  and  other  farmers  who  have  settled  in  central  Arizona 
have  again  utilized  the  ditch  lines  of  the  former  inhabitants. 

It  was  estimated  at  Yuma  that  in  the  Qila  Valley  alone  and  within 
the  borders  of  that  county,  under  irrigation  works  in  process  of  von-* 
structiou,  600,000  acres  will  be  reclaimed.  At  the  time  of  your  com- 
mittee's visit,  grains  aud  fruit  were  ripening  in  tbe  fields  that  were 
seen.  * 

Pbojnis,  the  capital  of  tbe  Territory,  lying  in  the  extremely  fertile 
valley  of  tbe  Suit  River,  was  next  visited.  The  testimony  taken  at  this 
session  will  repay  close  study  by  all  interested  in  the  resources  of  our 
country.    Mr.  J.  W.  Murphy  said: 

The  amount  of  land  now  nnder  cultivation  is,  in  round  figures,  about  100,000  acres ; 
that  is,  under  irrigation.     There  are  in  this  county,  in  the  Salt  Biver  Valley,  about* 
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niter  here  to  be  CO  acres  per  cubic  foot,  and  requiring  lees  water  from  year  I.  .  _.. 
■  is  it  is  irrigated  until  it  reaches  tbe  minimum,  when  it  will  irrigate  150  or  160  acres. 
The  canals  now  constructed  would  irrigate,  in  round  figures,  200,000  acres. 

He  added  that  with  the  progress  of  irrigation,  the  filling  of  the  land 
with  water  by  percolation  from  flooding  and  ditches  would  render 
another  100,000  acres  available  to  the  present  canal  system.  The 
canals  in  use  and  those  projected  and  under  way  in  that  county  will 
serve  at  least  200,000  acres  without  storage.  A  remarkable  exhibit,  by 
means  of  a  cbart  Mr.  Murphy  presented  to  your  committee,  was  made 
of  the  quantity  of  water  in  Salt  River  during  the  preceding  twelve 
months.  .The  first  fonr  months  of  the  year  the  pupply  was  only  400 
cnbie  feet  per  second;  during  June  and  July  it  had  about  100  miners' 
inches  more.  From  tbe  middle  of  November  to  the  middle  of  May, 
which  is  the  season  of  growing  grain,  the  water  was  shown  to  be 
abundant. 

For  one  six  months  it  was  not  enough  for  the  wants  of  the  land, 
while  for  the  other  months  the  river  carried  more  than  8,000  cnbic  feet, 
or  nearly  fonr  times  the  amount  that  the  present  canal  system  can 
utilize.  In  tbe  month  of  March  aloue,  tbe  river  flows  an  average  of 
40,000  cubic  feet,  or  twenty  times  as  much  as  the  canals  can  cany. 
These  simple  figures  show  the  pressing  necessity  for  a  proper  system 
of  storage  and  they  indicate  the  immense  advantage  to  result  from  it, 
With  an  equal  and  accessible  water  supply  all  the  year  around  there  is 
no  farm  or  fruit  product  that  will  not  grow  in  the  larger  portion  of 
southern  and  central  Arizona,  producing,  too,  from  two  to  five  crops 
per  year.  The  same  conditions  are  found  in  Pinal  and  Pima  Counties. 
Un  tbe  Pima  Indian  Reservation,  and  in  the  valley  of  the  Santa  Cruz 
and  near  Tucson,  land  will  be  found  still  under  cultivation,  that  regu- 
larly produced  crops  before  Ooronado  marched  from  the  City  of  Mexico 
and  the  Spanish  missionaries  followed  him  in  the  sixteenth  century. 

The  name  of  Arizona  ordinarily  brings  to  the  minds  of  those  who 
bear  it  tbe  idea  of  a  rugged,  mountainous,  mineral  region,  nearly  all  of 
which  is  arid  desert  and  thoroughly  irreclaimable.  As  a  matter  of  fact, 
nearly  40  per  cent,  of  its  entire  area  is  tillable,  If  water  can  be  bad, 
and  to  a  degree,  as  yonr  committee  was  shown,  that  is  quite  surpris- 
ing. The  problem  of  reclamation  by  irrigation  must  necessarily  be 
solved  by  a  system  of  large  and  small  storage  at  high  altitudes,  yet  in 
the  southern  portion  of  the  Territory  there  are  extensive  areas  to  be 
reclaimed  by  the  restoration  through  submerged  dams  and  high  line 
channels  of  rivers  that  are  now  lost  in  gravel  and  sand  by  sinkage. 
One  example  of  this  process  is  that  of  the  Santa  Cruz.  It  is  estimated 
that  2,000,000  acres  of  fertile  land  can  be  so  reclaimed.  Tbe  sunken 
waters  of  the  San  Somoau  plain  or  valley  can  also  be  restored  to  the 
surface  and  utilized  for  tbe  cultivation  of  a  great  area.  There  are 
other  extensive  sections  in  which  similar  results  may  be  obtained. 
Mr.  Parish,  commissioner  of  emigration,  estimates  the  area  of  Arizona 
reclainiable  by  the  present  water  supply  at  between  7,000,000  and 
8,000,000  acres. 

lieutenant  Glaasford,  of  the  Signal  Corps,  to  whom  your  committee 
is  indebted  for  a  most  intelligent  report,  estimates  tbe  valley  lands  of 
Arizona  at  from  6,000,000  to  10,000,000  acres,  alluvial  iu  character,  and 
"nnequated  in  fertility  and  productiveness.''    He  says: 

That  no  portion  of  the  Union  presents  such  favorable  conditions  for  the  artificial 
catchment  of  water  for  agricultural  or  other  purposes  as  does  Arizona.  In  its  great 
area,  nearly  double  that  of  the  six  New  England  States,  are  presented  physical  features 
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peculiarly  adapted  to  the  construction  and  maintenance  of  an  immenae  system  of  irri- 
gatlon  based  on  tbe  storage  of  water  by  artificial  reservoirs,  and  the  supply  of  which 
it  will  be  the  endeavor  or  the  writer  to  abow  ia  abundantly  provided  for  oy  rain-fall. 

Were  it  possible  to  obtain  a  bird's-eye  view  of  the  Territory,  the  observer  would  see 
spread  oat  before  him  an  area  equaling  Italy  in  size,  consisting  of  a  aeries  of  mount- 
ainous plateana,  ranging  in  height  from  7,000  feet  in  the  northern  part  of  the  Terri- 
tory to  a  few  hundred  feet  in  the  southwestern  portion.  Of  these  plateaus  those 
of  tbe  north  will  be  fonnd  interspersed  with  mountain  chains  and  deep  cations.  In 
some  places  volcanic  cones  rise  over  5,000  feet  above  the  plateaus,  while  canon  gorges 
are  cut  as  deep  below.  To  these  characteristics  the  plateaus  of  the  southwestern  por- 
tion of  Arizona  present  strong  contrasts,  consisting  as  thoy  do  of  level  valleys,  meea 
or  table  lands,  gradually  sloping  off  towards  the  Gulf  of  California.  Some  of  these 
are  basins  of  what  have  been,  at  comparatively  recent  periods,  immenae  inland  seas. 
In  places  the  loss  of  altitude  is  so  rapid  that  immense  canons  have  been  out  by  erosion 
'  through  the  mountain  chains  and  plateaus,  and  immense  basins  have  been  formed 
along  the  water-sheds  of  all  the  permanent  streams. 

These  cations  and  basins  are  of  great  depth  and  area,  and  present  unrivaled 
facilities  for  the  construction  of  a  system  of  artificial  reservoirs  similar  to'  that  es- 
tablished by  the  British  Government  in  India,  where  the  Himilayas  present  maoh 
the  same  characteristic  features.  The  streams,  which  in  the  north  flow  through 
canons  whose  precipitous  aides  tower  thousands  of  feet  above  the  surface  of  the 
water,  as  they  reach  the  southern  mesas  roll  sluggishly  along,  with  barely  sufficient 
fall  to  prevent  their  sinking  in  the  sand. 

It  is  in  the  valley  along  the  latter  portions  of  the  riven  of  Arizona  that  are  to  be 
found  rich  alluvial  lands  uneqaled  in  fertility  and  productiveness. 

The  areas  of  these  lands  in  Arizonia  are  variously  estimated  front  6,000,000  to 
10,000,000  acres,  or  an  area  surpassing  all  of  Massachusetts,  Connecticut,  and  Rhode 
Island,  or  Belgium,  and  nearly  equaling  Switzerland.  The  vastnesa  of  theae  areas 
can  scarcely  be  realized  from  the  mere  mention  of  the  figures,  but  their  extent  can 
he  appreciated  when  it  is  remembered  that  the  entire  area  of  Huch  land  susceptible  of 
reclamation  on  the  Rhone  io  southern  France  is  leas  than  400,000  acres ;  Spain'  does 
not  equal  this,  while  the  famous  deltaic  province*  of  lower  Egypt  possess  hut  abont 
three  timea  this  area,  and  India,  the  oldest  settled  of  all  lands,  has  but  about  fire 
times  aa  much  as  France  under  onltivation  through  irrigation. 

Lieutenant  Glassford  says  that  the  exhaustion  of  water  in  the  lower 
levels  has  already  conimenoed  in  many  places.  Storage,  therefore, 
becomes  a  necessity,  be  adds,  in  order — 

First,  to  widen  tbe  area  of  land  possible  to  be  reclaimed ;  and,  second,  to  secure  suf- 
ficient water  during  seasons  of  drought.  8nch  storage  being  neoeaaary  to  the  general 
welfare,  the  question  of  the  practicability  of  impounding  water  naturally  arises. 

The  solution  of  this  question  is  found  primarily  in  an  acou  rate  determination  of  tbe 
depth  of  the  annual  rain-fall,  with  both  the  maximum  and  tbe  minimum  that  may  be 
expected  in  the  district  under  consideration  ;  also  any  peculiarities  of  its  distribu- 
tion. *  *  *  Having  reliable  data  upon  the  above  points,  tbe  next  subject  of  in- 
vestigation is,  wbat  amount  of  water-flow  becomes  available,  due  allowance  being 
made  for  evaporation,  the  selection  of  reservoir  sites,  and  proportioning  their  size  to 
the  area  of  the  catchment,  basin  after  a  study  of  the  drainage  area  in  every  particular. 
These  latter  questions  are  for  the  engiheer. 

It  is  quite  clear  that  tbe  Signal  Service  officers  had  no  thought  of  the 
necessity  of  a  topographical  survey  such  as  the  Director  of  the  Geolog- 
ical Survey  declares  is  required. 

By  a  series  of  tables  and  charts  Lieutenant  Glassford  presents  the  an- 
nual precipitation  in  this  Territory.  It  appears  that  in  tbe  southwestern 
and  western  parts  of  Arizona  tbe  rain-fall  is  extremely  small,  ranging 
from  2  to  6  inches  annually— a  record  as  brief  as  is  anywhere  presented 
in  tbe  world.  Rising  into  the  more  elevated  eastern  half,  central,  and 
northern  portions,  tbe  annual  average  of  observations  taken  by  the 
Signal  Service  ranges  from  10  to  20  inches.  Just  over  the  line  in  Wtah 
it  rises  to  36  inches,  and  at  tbe  bead  of  the  Gila  Kiver  it  is  33  inches. 
These  figures  are  those  of  valley  and  canon  stations  only;  and  for 
mountain  summit  and  high  plateau  from  three  to  five  times  more  mast 
be  added. 

There  are  two  rainy  seasons  in  Arizona — one  in  winter,  one  in  sum- 
mer.    With  tbe  disappearance  of  the  last  snows  tbe  summer  rains  com- 
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induce.  Tbe  winter  precipitation  never  fails  to  flood  the  streams  each 
year,  and,  continues  Lieutenant  Glassford,  "  Contrasting  Arizona  with 
the  Pacific  coast  States,  if  she  has  not  so  great  an  amount  of  rain-fall 
it  comes  differently  distributed,  and  experience  may  prove  the  dual 
rainy  seasons  of  Arizona  have  not  unequal  advantages  with  tbe  single 
but  greater  one  of  those  States." 
Tbe  present  progress  of  reclamation  is  shown  in  the  following  table : 
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io 

'  *  In  Pima  BaaarMhm. 

These  figures  are  entirely  taken  from  county  reports.  The  ditch  sys- 
tem constructing  in  Yuma  County  will,  when  completed,  have  a  total 
length  of  241  miles  and  an  acreage  of  207,000.  The  total  cost  will  be 
$1,318,000,  or  nearly  $5,500  per  mile.  The  canals  under  way  io  Mari- 
copa County  will,  when  completed,  cover  401,900  acres  and  have  a  total 
length  of  425  miles.  Apache  County  reports  150,000  acres  reclaimed, 
Pima  County  2,500,000  acres,  and  Cochise  310,000  acres.  Of  the  area 
"under  ditch,"  about  two-thirds  are  actually  cultivated.  One.of  the 
mistakes  observed  by  your  committee  in  the  way  of  irrigation  enter- 
prise is  found  in  the  demand  by  active  citizens,  so  far  as  heard  before 
the  committee,  for  the  maintenance  of  large  areas  of  land  in  few  hands. 
The  desert-land  act  policy  was  strongly  supported  by  such  witnesses, 
and  they  protested  against  its  repeal,  declaring  that  it  is  now  impossi- 
ble to  organize  Irrigation  enterprises  upon  the  homestead  principle, 
and  tbe  co-operation  of  the  settlers  in  public  lands  under  it. 

Tour  committee  believes  such  arguments  to  be  fallacious  and,  as  it  ' 
has  already  shown,  that  the  district  system  will,  through  community 
co-operation,  result  in  successful  reclamation  on  a  large  scale*  of  our 
arid  public  domain.  Owing  to  the  want  of  railroad  facilities  and  the 
circumstances  attending  the  committee's  inquiry  in  Arizona,  it  was 
found  impossible  to  obtain  the  evidence  of  tbe  smaller  farmers  therein, 
but  all  the  facts  go  to  show  that  the  irrigation  district  system  as  projected 
in  the  bill  presented  for  the  organization  and  direction  of  a  national 
irrigation  survey  is  equally  as  applicable  and  beneficial  to  Arizona  as 
it  is  to  California  or  elsewhere. 

UNDEBT-GROUND  WATERS  AND  IRRIGATION  IN  TEXAS. 

The  session  held  at  El  Paso,  Tex.,  was  noticeable  for  its  presentation 
of  the  international  conditions  which  have  ariseu  through  the  consump- 
tion of  the  Rio  Grande  water  within  the  United  States  for  irrigation 
purposes.  The  boundary  and  other  questions  involved  by  tbe  shifting 
channel  and  conditions  of  tbat  stream,  have  been  already  discussed. 
The  irrigation  aspect   is,  however,  part  of  the  international  ques- 
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tion,  inasmuch  as  the  entire  consumption  of  the  river  by  our  own 
people  is  proving  destructive  to  the  very  life  of  the  heretofore  thriving 
farming  communities?,  within  our  neighbor's  territory,  found  along  the 
western  bank  of  the  lower  Bio  Grande  Valley.  There  are  50,000  Mexican 
people  largely  dependent  upon  irrigation,  whose  equal  rights  to  the 
water  have  been  solemnly  guarantied  by  treaty.  At  the  time  of  your 
committee's  session,  the  Rio  Grande  was  nearly  dry  tor  a  distance  of 
500  raileB. 

This  fact  was  due  not  only  to  tbe  drought,  but  as  largely  to  the  use 
of  the  stream  for  agricultural  purposes  by  tbe  farmers  of  the  valley  of 
San  Lais,  and  of  the  Conejos,  within  (be  State  of  Colorado.  At  least 
150,000  people  resident  in  New  Mexico,  Texas,  and  the  Mexican  State 
of  Chihuahua  are  in  danger  of  continued  impoverishment  by  the  conver- 
sion above  of  tbe  living  waters  to  the  uses  of  the  enterprising  people  of 
southern  Colorado.  This  must  go  on  practically  unchecked,  auless 
the  running  waters  are  supplemented  by  the  storage  of  the  storm  and 
flood  supplies  of  tbe  region.  Tbe  Director  of  the  Geological  Survey  has 
at  length  and  with  great  ability  analyzed  tbe  situation  in  the  Bio 
Grande  Valley.  He  has  also  given  his  views  of  tbe  remedial  measures 
tbat  must  be  adopted. 

Your  committee  calls  earnest  attention  to  tbe  evidence  taken  at  El 
Paso,  Sante  Fe,  and  Las  Cruces,  bearing  upon  tbe  situation  in  the  Bio 
Grande  Valley,  which  will  be  found  in  tbe  third  volume  of  the  printed 
testimony.  Western  Texas,  in  its  relation  to  reclamation,  is  divided, 
by  the  experts  who  testified,  into  three  divisions.  From  El  Paso 
to  the  one  hundred  and  fifth  degree  of  west  longitude,  and  southward 
to  tbe  gulf,  it  forms  a  territory  entirely  arid  in  character,  the  rain-fall 
ranging  from  but  8  to  11  inches  per  annum.  The  one  handled  and  second  . 
meridian  marks  the  eastern  limit  of  that  which  is  termed  semi  arid,  and 
from  the  one  hundred  and  second  degree  to  tbe  ninety-seventh  degree 
tbe  sub  humid  area  is  found.  These  divisions  present  very  different 
conditions.  The  whole  region,  almost  an  empire  in  itself,  finds  place 
within  its  borders  for  all  tbe  problems  in  irrigation.  Within  the  arid 
section,  mountain  and  local  storage  with  surface  distribution,  mast 
afford  the  chief  solution  for  its  aridity.  Besides  tbe  Bio  Grande,,  the 
Pecos,  Colorado,  Brazos,  San  Saba,  Neaces,  Devil,  and  other  minor 
rivers  and  creeks,  will  assist  in  the  reclamation  of  an  extensive  area. 

Except  along  tbe  Kio  Grande  above  Fort  Quitman,  and  below  from 
Laredo,  irrigation  has  been  considered  almost  impossible.  A  genera- 
tion (jince  a  much  larger  area,  however,  was  cultivated  in  tbe  Eio 
Grande  Valley  between  E)  Paso  and  Presido  del  Norte.  At  present 
some  18,000  acres  are  under  cultivation  on  the  Mexican  side.  There 
are  ditches  for  30,000  acres.  About  0,000  acres  are  cultivated  near  El 
Paso  and  below ;  altogether  from  Western  Texas,  testimony  was  re- 
ceived showing  an  irrigated  area  of  at  least  160,000  acres,  with  ditches 
in  process  of  construction  to  serve  at  least  75,000  more  acres. 

Tbe  semi-arid  section  includes  a  large  portion  of  that  remarkable 
tract  known  as  the  "Staked  Plains,"  as  well  as  the  Pan  Handle 
section  of  Texas.  One  of  the  most  intelligent  witnesses  describes  this 
region  as  follows : 

Beginning  at  tbe  Brazos  River,  which  is  nt  au  altitude  of  about  900  feet,  tbe  coun- 
try rises  in  steps  toward  the  west.  It  is  generally  in  the  form  of  one  plateau  above 
another.  80  you  proceed  westward  from  Brazos  River  20  or  30  miles,  and  you  come 
to  a  bluff  200  or  300  feet  in  height,  and  above  that  is  a  plateau  which  extends  20  or 
30  miles.  Tbe  difference  In  altitude  is  from  150  to  300  feet  in  these  plateaus.  From 
west  of  tbe  Colorado  River  tbe  rain-fall  is  from  80  to  46  inches,  with  an  average  of 
26,  and  in  that  country  it  has  not  been  found  necessary  to  irrigate,  although  it  is 
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■boat  5,000  acres  under  cultivation  by  irrigation,  and  all  the  waters  are  obtained 
from  the  North  and  Middle  Concho  Rivers.  About  50  miles  north  of  San  Angela  that 
rivet  springs  out  of  the  gronnd.  Above  that  there  is  no  river,  but  simply  an  old 
river-bed  that  extends  all  of  300  miles  across  the  country  into  New  Mexico.  In  the 
north  branch  of  the  Concho  River,  which  is  known  where  it  crosses  the  Texas  Pacific 
Bsilroad  as  the  Mustang,  irrigation  is  considered  necessaty.     •     *     - 

The  Great  Plain,  where  traversed  by  the  Texas  and  Pacific  Railway,  constitutes  a 
table-bind  about  65  miles  in  width,  widening  out  northwardly,  and  extending  into 
the  Fan  Handle  several  hundred  miles.  Its  most  southerly  point  is  about  60  miles 
south  of  Midland,  Tex.  Its  outline  is  well  defined,  its  edges  cousisting  of  rooky 
blaffij  extending  forhundredsof  miles,  forming  many  bold  promontories  and  shelters 
of  caves.  At  some  remote  period  of  time  its  eastern  edge  was  the  shore-lino  of  some 
great  sea,  which,  as  it  receded  eastwardly  and  southwardly,  cat  new  shore-lines,  con- 
verting the  stretch  of  country  between  the  plain  and  the  Brazos  River  into  a  series 
of  benches  or  table-lands,  lying  one  above  the  other  like  the  steps  in  a  stairway, 
while  the  last  step  in  the  grand  stairway,  the  eastern  edge  of  the  plain,  has  an  alti- 
tude of  2,700  feet. 

Before  the  creation  of  the  Pecos  Valley  the  plain  seems  to  have  been  continuous 
with  the  eastern  slope  of  the  mountain  ranges  of  New  Mexico  and  western  Texas. 
This  would  appear  from  the  fact  that  the  surface  of  the  plain  presents  a  gradual  fall 
from  the  north  and  west  toward  the  southeast,  the  altitudes  from  its  western  to  its 
eastern  edge  being  as  follows:  Douro  Station,  3,100  feet;  Odessa,  a, 900  feet ;  War- 
Geld,  2,075  feet ;  Midland,  12,780  feet ;  Marienfeld,  2,700  feet ;  the  southern  edge  abont 
2,300  feet.  Through  some  convulsion  of  nature  a  break  in  the  strata  was  formed 
neat  its  eastern  edge,  forming  what  is  now  known  as  Sulphur  Draw,  in  Howard 
County,  and  probably  several  other  fractures  will  be  found  north  and  west  several 
hundred  miles  distant.  This  would  seem  to  be  indicated  by  the 'fact  that  the  strata 
of  the  plain  are  continuous,  and  that  water  is  usually  found  in  abundance  below  the 
limestone,  and  that  this  supply  does  not  seem  in  the  least  to  be  disturbed  by  either 
beary  local  ruins  or  long  periods  of  drought.  The  water  seems  to  come  for  a  distauee 
of  bnndreds  of  miles,  and  wherever  the  limestone  is  penetrated  the  supply  is  perma- 
nent. The  local  rain-fall  seems  to  find  its  way  through  the  various  "  draws  "to  the 
headwaters  of  the  Colorado  and  Conoho  Rivera,  and  is  eventually  carried  to  the  Gnlf 
of  Mexico,  or  passes  through  Red  River  into  the  Mississippi.  The  dork-colored  "rises" 
of  the  Colorado  River  always  indicate  local  rains  in  central  Texas,  and  the  "red 
rises"  heavy  rains  on  the  Staked  Plain.  These  rivers  carry  off  the  surface  drainage. 
The  underground  drainage,  namely,  the  waters  under  the  limestone  strata,  work 
(heir  way  to  the  San  Marcos,  San  Antonio,  Guadalonpe,  Nueces,  Sabinal,  and  many 
other  rivers,  which  rise  and  fall  at  the  same  time  that  do  the  Rio  Grande  and  the 
Pecos,  both  of  which  receive  their  waters  from  the  mountain  snows  of  New  Mexico 
and  western  Texas. 

The  "draws"  above  mentioned  seem  to  be  able-bodied  rivers  that  have  retired  from 
business.  In  times  gone  by  they  have  carried  great  volumes  of  water,  and  have  cut 
their  way  through  solid  limestone  ledges,  their  Danks  beiug  well  defined  to  this  day; 

Daring  heavy  rains  they  resume  business  in  a  small  way,  occasionally  drown- 
ing a  flock  of  sheep  that  are  feeding  on  their  grass-covered  beds.  Generally  the 
water  is  lost  in  a  few  days,  having  percolated  tbrongh  the  sand  to  the  limestone 
layer  beneath,  which  is  generally  impervious.  Most  of  these  "draws"  are  filled  with 
«Ut  and  sand  blown  in  from  the  plain.  They  drain  many  hundreds  of  miles  in  area, 
and  in  many  of  them  water  iu  great  quantity  is  found  at  a  depth  of  2  to  20  feet. 
Several  could,  without  great  expense,  be  again  converted  into  flowing  streams, 
carried  to  the  higher  tying  lands,  and  be  made  to  irrigate  a  considerable  area.  Mus- 
tang Draw,  in  Martin  County,  by  the  use  of  5  or  6  miles  of  flumes,  could  probably  be 
C:  to  good  use  iu  this  manner,  as  water  in  abundance  is  found  at  a  depth  varying 
m  2  to  6  feet.  All  the  "draw"  water  will,  of  course,  be  surface  water,  derived 
from  local  rains. 

The  "underground  water"  is  generally  found  at  varying  depth.  At  Marienfeld, 
on  the  eastern  edge  of  the  plain,  at  from  60  to  90  feet;  at  Germania,  10  miles  west,  at 
45  to  60  feet;  at  Midland,  -20  miles  west,  at 35  to  50  feet ;  at  Odessa,  40  miles  west,  at 
30  to  50  feet ;  at  Douro,  near  western  edge  of  the  plain,  none.  In  a  few  localities 
"Joint  clay,"  a  water-proof  material  on  which  the  "underground"  water  rests, 
comes  close  to  the  surface.  No  water  was  found,  though  this  material  has  often  been 
penetrated  to  a  depth  of  500  feet.  A  few  of  the  surface  wells  are  brackish  and  several 
salty,  bnt  generally  the  water  is  good.  Several  springs  containing  soda,  sulphur,  or 
gypsum  water,  as  well  as  a  few  wet  weather  salt  lakes,  are  also  found  on  the  plain. 
The  only  permanent  running  stream  on  the  Staked  Plain  is  "  Running  Water,"  in 
Dickens  County,  a  bright,  spartfing  stream  that  suddenly  breaks  ont  of  the  gronnd, 
ripples  over  a  pebbly  bottom  for  a  distance  of  10  miles  and  then  mysteriously  disap- 
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Kara  like  many  other  streams'  west  of  the  Pecos  River,  notably  Leon  Wells,  Coraanehe 
rings,  Esoondido,  Limpia,  and  Toy  ah  Creek,  or  the  underground  river  near  Castle 
Mountain,  in  Crane  County,  which  is  working  its  way  to  daylight  by  washing  away 
the  roof  covering  it,  occasionally  causing  a  part  of  it  to  fall  In.  A  similar  stream 
exists  in  the  northern  part  of  Crocket  County,  which  was  not  known  to  exist  a  few 
years  ago,  though  a  recent  cave-in  exposed  an  abundant  water  supply  20  feet  be!ow 
the  mil-face . 

Nearly  all  the  wells  dug  or  bored  in  the  "  underground"  water,  under  the  lime- 
stone, show  a  tendency  to  riseabove  the  point  where  first  water  was  reached.  In  some 
localities  a  rise  of  20  or  30  feet  was  observed,  showing  tbat  the  supply  Is  under  con- 
siderable pressure.  Borings  at  Odessa  have  shown  five  separate  layers  or  deposits  of , 
water  to  exist  between  the  surface  and  the  "joint  clay '  100  feet  below.  Between 
the  Staked  Plain  and  the  Pecos  River  Is  an  ancient  fresh-water  lake  basin,  known  as 
''the  White  Sand  Hill?,''  which  is  covered  with  numerous  ponds  of  pure  fresh  water. 
The  supply  ia  permanent,  and  said  to  be  inexhaustible.  The  railway  wells  at  Mona- 
hans,  in  this  locality,  furnish  an  immense  supply.  Altitude,  2,620  feet.  The  wells 
wept  of  this  and  to  the  Pecos  draw  their  supply  from  the  seepage  of  the  Pecos  River. 
East  of  the  Staked  Plain  the  water  supply  in  wells  Is  variable  as  to  quantity,  quality, 
and  depth.  In  Howard  County  good  water  is  abundant  In  the  southern  parr,  rather 
deep  tn  the  northern  psrt,  and  Draokisb  in  the  town  of  Big  Spring.    In  Mitchell 


bored  are  capable  of  furnishing  9,000  gallons  of  water  per  hour  continuously.  At  a 
depth  of  200  to  300  feet  super- saturated  salt  brine,  claimed  to.  be  chemically  pure,  is  ' 
fonnd  in  inexhaustible  quantity,  and  a  flue  grade  of  salt  is  manufactured.     The  Col- 


orado River  carries  water  in  its  bed  nearly  all  year  round.  Its  water  here  is  said  U 
be  brackish  and  aalty.  A  chemical  examination  will  have  to  determine  whether  or 
not  the  water  can  be  used  for  purposes  of  irrigation." 

The  extent  of  tbe  underground  water  anpply  described  by  Mr,  Roes- 
ler  may  be  partly  realized  by  the  fact  that,  sparse  as  the  settlements 
are,  nearly  one  thousand  wells,  about  one-fifth  of  which  are  artesian 
in  character  and  nearly  all  of  which  come  close  to  tbe  surface,  have 
already  been  bored  within  the  regions  described.  The  surplus  of 
these  wells  is  in  many  instances  distributed  by  small  ditches  and  flumes. 
Small  storage  basins  are  also  maintained  by  them.  The  semi-arid  sec- 
tion is  remarkable  also  for  the  great  springs  which  are  found  in  many 
parts  of  it.  The  most  notable  of  all  thesa  are  those  at  Lampasas,  which 
discharge  daily  about  1,400,000,000  gallons  of  water.  There  are  many 
others  of  lesser  magnitude,  but  all  are  remarkable  for  the  volume  of 
water  tbat  flows  from  them. 

The  prod  acta  of  western  Texas  are  valuable  enough  to  warrant  tbe 
cost  of  a  thorough  examination  of  its  water  supplies.  The  Staked  Plain 
will  furnish  abundantly  tbe  best  fruits  and  vegetables  of  the  temperate 
zone,  ripening  them  earlier  than  elsewhere,  and  competing  easily  also 
with  both  California  and  New  Mexico  as  to  the  quality  and  quantity  of 
its  vines  and  their  products.  The  underflow  problems  on  the  Staked 
Plains  and  in  the  Pan  Handle,  as  well  as  the  spring  region  of  south- 
east New  Mexico,  are  of  the  greatest  importance  and  will  bear  tbe  fullest 
examination. 

WHAT  NEW  MEXICO  PRESENTS. 

Two  extensive  river  valleys  bisect  the  larger  portion  of  the  Territory 
of  New  Mexico.  The  Rio  Grande,  as  is  well-known,  passes  through  it 
from  north  to  south.  Within  the  New  Mexican  portion  of  tbat  valley 
and  its  immediate  streams  there  are  about  100,000  people  dependent 
upon  irrigation  and.  the  laud  cultivated  through  it  for  their  sustenance. 
Bast  of  the  Rio  Grande,  rising  in  tbe  northern  portion  of  the  Territory, 
the  Rio  Pecos  carries  a  considerable  body  of  water  southward  into 
Texas  to  its  junction  with  the  Rio  Grande  in  that  State.  For  two- 
thirds  of  its  course  in  New  Mexico  it  can  be  made  to  serve  a  large  area 
of  arid  land.  Reclamation  has  already  commenced  therein,  on  an  ex- 
tensive scale,  and  some  30,000  acres  are  now  cultivated  and  under 
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water.  It  is  claimed  that  in  the  catchment  basin  of  the  Bio  Pecos  at 
least  20,000  square  miles  can  be  made  available  for  irrigation  purposes. 
A  more  moderate  estimate,  and  probably  a  more  correct  one,  places 
the  reclaimable  area  in  the  lower  part  of  the  valley  at  1,000,000  acres. 

The  ditch  syBtem  partly  completed  and  nowin  process  of  construction 
can  supply  water  for  175,000  acres,  and  with  a  proper  storage  system 
Till  furnish  enough  to  reclaim  400,000  acres.  Your  committee  mentions 
this  system,  because,  with  the  exception  of  one  other  in  the  northern 
part  of  the  Territory,  upon  the  Maxwell  grant,  it  is  the  only  one  of 
modern  character  within  the  limits  of  New  Mexico.  Two  years  since 
there  was  not  a  house  on  the  town  site  of  Boswell ;  now  there  are  1,500 
or  2,000  inhabitants.  There  was  not  a  school-house  within  51)  miles;  now 
there  are  several  filled  with  children.  Laud  that  had  really  no  market 
value  is  selling  at  Jrora  $25  to  $75  per  acre.  There  is  no  railroad  within 
160  miles  of  this  newly-reclaimed  region,  yet  it  is  testified  that,  not- 
withstanding this,  all  its  products  find  a  ready  market  at  large  prices. 

The  Bio  Pecos  basin  and  the  region  still  farther  east,  is  notable  for 
its  numerous  important  springs  that  break  from  the  earth  and  flow 
down  to  the  mesa,  where  their  waters  are  absorbed  aud  sink  from  sight 
again.  They  emerge  from  the  earth  with  such  volume  and  force  as  to 
show  their  artesian  characters,  proving  without  question  that  they 
come  from  the  drainage- waters  of  the  bigh  and  precipitious  mountain 
ranges  from  the  west.  From  all  the  evidence  your  committee  has  taken 
in  regard  to  eastern  New  Mexico  and  northern  Texas  little  doubt  can 
remain  that  the  whole  regiou  is  nuderlaid  with  great  bodies  of  water, 
some  of  which  at  least  have  the  character  of  moving  streams. 

WATER  FOE   FOOT-HILLS    AND  MBSA8; 

West  of  the  Bio  Grande  there  is  a  region  of  numerous  valleys  head- 
ing into  the  mountains  at  considerable  altitude  with  large  areas  of 
foot-hills,  and  towards  the  south  an  extensive  mesa  or  table-laud.  No 
great  bodies  of  arable  land  will  be  fonnd  there  in  any  one  section,  with 
the  exception  probably  of  the  San  Joan  Valley  to  the  northwest.  Yet 
there  is  in  the  aggregate  a  great  body  of  irrigable  land.  The  precipi- 
tation at  bigh  altitudes  is  quite  large,  and  the  storage  facilities  will  be 
found  ample.  Small  storage  in  the  toot-bills  can  be  availed  of.  The 
mesa  land,  which  until  recently  had  been  given  over  to  the  wild  steer 
and  the  horned  toad,  is  now  found  to  be  of  growing  value  for  arable 
purposes.  It  has  been  proven  at  Demi  ug  and  elsewhere  that  water  can 
be  obtained  by  bored  wells  at  a  moderate  depth  in  volume  sufficient  to 
be  pumped  by  wind  mills  not  only  for  town  use,  but  for  gardens  aud 
small  farming  purposes. 

The  late  Judge  Bristol,  formerly  of  the  Cnited  States  Court  in  New 
Mexico,  testified  that — 

So  far  as  my  experience  io  Dealing  i  a  con  corned,  it  in  this:  1  have  bought  town  lots 
25  by  142  feet  that,  with  the  exception  of  my  dairy  and  baru  and  thereat,  are  planted  in 
fi-nit  trees.  I  have  a  large  pump  aud  an  IB-foot  well  in  connection  with  another 
map.  We  are  supplying  water  fur  fourteen  or  fifteen  families,  aud  several  gardens 
•n  being  irrigated  from  it.  My  garden  is  moat  prosperous,  as  I  give  special  attention 
to  it.  Fruits  of  all  kinds  and  grapes  grow  to  perfection ;  the  Bartlett  pear,  and  even 
the  peach,  the  Early  and  Late  Crawford.  This  year  we  have  as  Que  a  flavored  peach 
h  any  coming  from  the  Chesapeake  Bay. 

Before  the  railroad  junction  was  made  at  Deiuing  there  was  uo  water  on  thin  table- 
land, except  occasionally  when  the  water  came  down  by  flood.  No  water  waa  known 
to  exist  there;  but  there  ia  a  region  of  conn  try  from  25  to  50  mi  lea  wide  and  100  miles 
long  north  and  south  that  we  lino*  of  (and  how  much  farther  it  exists  we  do  not 
know)  where  if  yon  dig  down  anywhere  you  will  strike  water  at  abont  50  feet  in  in- 
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exhaustible  quantities.  To  illustrate,  at  my  place  I  have  a  powerful  windmill,  an 
18-iiiob  wheel  (Holladay's).  Each  revolution  of  that  throws  out  100  gallons  of  water. 
Ton  can  run  it  up  to  160  revolutions  per  minute,  Them  are  only  !iT  feet  of  water  In 
that  well,  and  that  quantity  can  not  be  lowered  with  that  pump.  It  is  ho  all  over 
the  plain.    •    •    • 

Id  addition  to  that,  in  the  water  system  to  the  north  of  Deming— Cook's  peak  mount- 
ain, which  yon  probably  know — them  is  one  place  where  the  water  comes  down  every 
year  from  the  mountains  and  passes  through  a  ranee  of  foot-hills  about  3  to  4  mites 
iruiii  the  main  chain  of  mountain.  A  perfect  flood  or  river  of  water  romes  down 
there  every  year  several  times  during  the  rainy  season,  and  It  bus  dug  out  immense 

->;-"-  'n  the  ground.    These  ore  tilled  with  water,  extending  away  ont  on  the 

"*  '  plain  of  the  richest  soil,  and  rattle  from  all  over  the  country 
_.  .  ,  )ekn  at  a  time,  gather  in  there.     That  would  be  a  good  place 

at  which  to  build  a  reservoir,  for  it  would  afford  accommodation  for  several  thousand 
oo res. 

Judge  Bristol  declared  tbat  the  opportunities  for  reclaiming  lands 
and  making  homesteads  were  abundant;  especially  so  on  tbe  lower 
mountains  and  among  the  foot -bills.  As  to  tbe  productiveness  of  tbe 
soil,  be  testified : 

I  simply  say  "water  is  king."  Wherever  water  c 
soil  it  is  wonderful  in  its  productiveness.  It  in  ricl 
liess,  even  out  on  this  barren  plain  tbat  we  have  been  calling  a  desert.  Put  water 
there  and  everything  will  grow  in  luxuriance.  On  the  plains  tbe  greatest  drawback 
at  present,  in  my  opinion,  to  successful  cultivation  is  the  strong  spring  winds  which 
obtain  in  every  country  where  there  is  no  windbreak.  As  soon  as  forestry  is  culti- 
vated here  systematically,  and  trees  are  planted  so  as  to  break  the  prevailing  winds, 
ft  will  be  a  wonderfnl  country  for  productiveness,  providing  you  get  water.  The 
altitude  of  Deniiug  is  about  4,000  feet.  It  is  on  the  first  plain  out  of  what  we  call 
the  Mesa  Valley  oftbe  Kio  Grande.  It  commences  on  the  blurts  of  the  Rio  Grande 
and  is  a  lovely  plain  all  the  way  on  into  Arizona. 

THE  PRODUCTIVE  CAPACITY  OF  THE  TERRITORY. 

Your  committee  was  fortunate  in  securing  at  its  Santa  Fe  sessions  the 
evidence  of  men  of  tbe  widest  and  most  varied  experience  and  ability. 
An  engineer,  Mr.  Boyle,  wbose  professional  experiences  in  irrigation 
works  bas  extended  over  Spain,  portions  of  Hungary,  the  Danubian 
provinces  as  well  as  Australia,  declared  that  New  Mexico  can  "  easily 
anticipate  an  increase  of  five  times  ber  present  population  within  ten 
years  if  the  storm  waters  that  fall  naturally  be  saved  and  used  for  the 
purpose  of  turning  the  water  to  the  best  advantage." 

Speaking  of  tbe  storm  waters,  Mr.  Boyle  said :       ■    - 

On  the  brightest  days  in  July,  August,  or  September,  a  storm  will  bunt  in  the 
mountains,  and  tbe  water  will  come  tearing  down  the  streams  and  practically  run  to 
waste.  It  often  comes  when  the  crops  need  it,  but  it  goes  to  waste.  If  tbat  water 
can  be  saved,  it  can  he  made  advantageous  instead  of  mischievous,  and  be  made  U> 
support  a  large  population. 

The  witness  testified  to  tbe  capacity  of  tbe  soil,  when  supplied  by 
water,  to  raise  heavy  crops.  Wheat  returns  3D  and  35  bushels;  oats, 
40  to  45  bushels  per  acre.  In  northern  New  Mexico  corn  yields  20  to 
25  bushels  per  acre.  The  onion  crop  of  New  Mexico,  with  proper  cul- 
tivation, is  finer  than  that  of  old  Spain,  and  could  easily  be  made  to 
supply  the  United  States.  In  tbe  southern  part  of  the  Kio  Grande,  as 
well  as  in  the  Mesilla  Valley,  the  climate  and  soil  are  admirably 
adapted  to  tbe  raising  of  the  finest  fruits.  In  fair  seasons,  one  acre  of 
fruit  land  at  Las  Cruces  will  return  an  average  of  20,000  pounds  of 
grapes.  Six  to  eight  crops  of  alfalfa  are  cut  per  year,  finding  a  ready 
home  market  at  from  $12  to  $20  per  ton.  Mr.  Boyle  declared  tbat  the 
Territory  and  the  climate  is  peculiarly  adapted  to  the  raising  of  the 
mulberry  and  the  feeding  of  the  silk-worm.  He  believes  this  pursuit 
will  be  a  remarkable  feature  of  industrial  growth  in  that  region. 
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It  is  to  be  noticed  that  everywhere,  antler  irrigation,  the  highest 
quality  of  production  is  that  which  is  most  readily  achieved  with  care 
and  intelligence.  Yonr  committee  dwells  upon  this  point  because  it 
establishes  the  fact  that  the  reclamation  of  our  arid  lands  will  not  in- 
crease agricultural  competition  nndnly ;  but,  on  the  contrary,  will 
broaden  largely  our  supply  of  fruits  aud  other  products  that  must  com- 
mand high  market  values. 

No  statistics  later  than  those  of  1885  were  presented  to  your  com- 
mittee.   The  superintendent  of  the  Territorial  census  for  that  year  says : 

The  amount  of  tlm  lands  under  cultivation  in  1B80  was  5,053  farms,  with  an  acreage 
of  2(7,393  acres  which  was  improved.  The  valuation  was  $5,514,399.  The  farming 
implement*  at  that  time  were  valued  at  f256,lf>3.  The  live  stock  at  that  time  was 
worth  $5,010,800.  The  value  nf  all  fanning  productions  at  that  time  was$l,897,77l. 
In  ltf35  i  here  were  10,511  farms,  a  gain  of  5,458,  with  a  value  of  farming  implements 
amounting  to  $1,595,370.  The  value  of  the  farm  products  was  $3,914,984,  an  increase 
of  $1,016,910.  That  was  on  the  farm  products  alone.  The  total  land  acreage  of  the 
Territory  is  78,374,400  and  the  area  for  pastnrage  is  63,374,400  acres.  Unoccupied 
pastnrage  amounted  to  12,874,000.  Public  lauds,  subject  to  irrigation,  amounted  to 
13,965,000  acres. 

The  opportunity  for  reclamation,  if  a  storage  system  becomes  avail- 
able, can  be  illustrated  in  the  basin  of  the  Bio  Grande  above  Fort 
Selden  and  Las  Crnces,  which  is  generally  known  as  the  Jornado  del 
Mnerto.  This  great  drainage  basin,  larger  than  some  States,  contains 
at  least  2,000,000  acres  of  reclaimable  land.  There  is  not  in  the  whole 
basin,  except  the  Bio  Grande,  which  passes  through  ibs  western  part,  a 
single  living  stream  or  spring.  Water  baa  been  found  at  some  points 
beneath  the  surface  sufficient  for  the  irrigation  of  several  large  and 
small  ranches,  bat  practically  the  whole  basin  is  to  all  appearances  en- 
tirely arid. 

For  the  reclamation,  anally,  of  this  great  body  of  fertile  land  there 
can  be  no  doubt  that  sufficient  waters  can  be  obtained  from  the  mount- 
ain and  storm  supplies  which  now  run  to  waste,  by  impounding  the 
same  in  storage  reservoirs.  The  topography  of  this  region  is  admirably 
adapted  for  reclamation,  the  grades  and  levels  are  such  as  to  make  en- 
gineering easy,  while  the  lofty  mountain  ranges  that  surround  it  gather 
precipitation  sufficient,  if  it  can  be  utilized  without  interfering  with  any 
other  basin,  for  all  needed  purposes.  As  elsewhere,  each  catchment 
area  within  the  basin  of  the  Rio  Grande  will  be  found  to  be  dependent 
upon  its  own  hydrograpbic  resources,  using  the  flowing  stream  as  part 
only  of  a  needed  supply.  The  problems  of  reclamation  in  New  Mexico 
deserve  serious  attention. 

KANSAS  SETTLERS  AND  THEIR  DEMANDS. 

Yonr  committee's  direct  observation  of  western  Kansas  was  confined 
almost  wholly  to  the  valley  of  the  Arkansas,  in  passing  westward 
to  Colorado  over  the  Atchison  and  Topeka  Railroad.  The  evidence 
taken  in  the  State  and  presented  in  the  third  volume  of  testimony 
covers,  however,  the  entire  area  thereof  west  of  the  ninety-seventh 
degree  of  longitnde.  This  includes  about  14,000,000  acres,  12,000,000 
of  which  are  doubtless  arable  and  fertile,  capable  of  producing  large 
crops  of  corn,  small  grains,  vegetables,  and  grasses  wherever  water 
,ia  obtainable,  and  the  season  of  ripening  is  not  affected  by  drought 
or  the  hot  winds  that  prevail  so  injuriously  over  the  great  plains. 
The  temperature  of  this  region  is  continental  in  character,  showing 
an  average  of  fifty-three  degrees,  bnt  ranging  from  fifteen  degrees 
to  one  hundred  and  ten  degrees.    Great  as  is  the  diversity,  the  mini- 
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mam  as  well  as  the  maximum  ranges  are  not  widely  extended  in 
time.  This  is  the  region  marked  on  our  school-day  maps  as  forming  a 
large  portion  of  the  great  A  inerican  desert.  It  is  almost  treeless,  and  its 
coarse  grasses  have  for  centuries  past  been  trampled  into  a  water-shed- 
ding thatch,  by  the  constant  movement  of  buffalo  herds  and  other  wild 
animals. 

Witbin  the  boundaries  of  the  State  of  Kansas  the  Arkansas  is  the 
only  mountain-fed  water-course.  All  others  are  streams  of  the  plains, 
having  their  sources  witbin  them,  and  furnishing  somewhat  scanty 
supplies  for  200  or  300'  miles  in  length,  until  they  are  absorbed  iu  either 
the  Kansas  or  Arkansas  Bi  vers.  The  altitude  of  these  plains  rises  from 
2,500  feet  on  the  east  to  about  3,500  on  the  west  at  the  base  of  the 
Rocky  Mountains.  Generally  its  grades  are  remarkably  even.  The 
upper  Arkansas  Valley,  for  example,  will  have  au  almost  uniform  fall 
eastward  of  7  feet  to  the  mile,  while  on  either  side  of  its  divides  north 
and  south  the  gradient  will  be  about  16  feet.  These  importaut  physi- 
cal features  practically  govern  the  reclamation  problems  of  the  section. 

THE  UNDERFLOW  OB  SHEET  TVATEB. 

An  immense  flow  of  water  passes  from  the  Rocky  Mountains  at  cer- 
tain periods  ot  the  year  down  the  channel  of  the  Arkansas  River. 
That  river,  after  debouching  from  the  foot-hills  below  Pueblo,  Colorado, 
spreads  itself  in, a  shallow  stream  over  a  very  wide  valley  underlaid 
with  coarse  saod  and  gravel  at  a  short  distance-  beneath  the  arable 
soil.  It  is  estimated  that  75  per  cent,  of  this  great  volume  of  water 
sinks  into  this  substratum.  It  is  locally  designated  as  "  underflow  "  or 
"sheet  water."  It  was  testified  to  as  being  at  least  30  miles  in  width.. 
Other  estimates  place  its  percolation  as  extending  over  a  territory  north' 
and  Bouth  of  the  river  of  at  least  100  miles  in  breadth.  Mr.  J.  W. 
Gregory,  of  Garden  City,  whose  intelligent  statements  will  be  found  in 
the  third  volume  of  testimony,  declares  that  this  sheet  or  underflow 
has  a  perceptible  current.  The  same  declaration  was  made  in  Texas 
in  regard  to  the  underflow  water  of  the  Staked' Plains.  Mr.  Gregory 
said: 

It  would  not  be  reasonable  to  suppose  that  it  did  not  at  least  extend  to  the  north- 
ern edge  of  the  river  valley  and  to  the  south  side  of  the  sand  bills  which  skirt  the 
river  on  the  south,  which  would  make  an  average  width  of  at  least  12  miles.  What 
may  bo  the  average  depth  of  this  vast  reservoir  of  sand  and  gravel  saturated  with 
water  is  not  determinable  from  the  slender  data  at  hand,  but  it  is  safe  to  assume  that 
it  is  more  than  20  feet.  Tbat  a  steady  current  flows  eastward  through  the  porous 
strata  of  sand  and  gravel  is  a  well-established  fact  and  undisputed.  It  has  been  ob- 
served for  years  and  by  hundreds  of  people.  In  many  wells,  tha  current  is  plainly 
perceptible,  and  in  all  any  chance  bit  of  wood  or  handful  of  chaff  or  leaves  blown  in 
by  the  wind  floats  to  the  east  side  of  the  well. 

All  these  facts  are  of  utmost  importance  to  us,  because  they  prove  that  underneath 
our  feet  a  broad  and  deep  stream  of  water  slowly  passes  down  the  slope,  compared 
with  which  in  volume  the  visible  stream  is  as  an  Infant  to  a  giant.  Let  us  gather  an 
idea  of  the  capacity  of  this  subterranean  stream  to  supply  us  with  water. 

Carefully- conducted  experiments,  made  in  the  past  few  days,  show  that  a  single 
square  mile  of  this  sand,  20  feet  deep,  contains  about  209,000, WO  cubic  feet  of  water  ; 
enough  to  flood  19,200  acres  of  land  to  a  depth  of  3  inches.  While  it  would  be  practi- 
cally impossible  to  drain  any  given  area  of  these  suhstrata  completely,  it  is  well 
known  that  they  yield  up  their  waters  with  great  readiness.  The  Garden  City 
Water- Works  well  is  but  25  feet  fn  diameter,  and  penetrates  the  waterbearing  stratum 
bnt  11  feet,  and  water  can  enter  the  well  only  **  *h*  bottom,  the  walls  being  of  rock  • 
laid  in  cement,  yet  it  will  furnish  800,000  gallons  of  water  per  day.  If,  then,  the 
half  of  these  subterranean  waters  can  be  utilized  to  a  depth  of  10  feet  over  an  area 
of  5  miles  wide,  enough  water  eau  be  obtained  to  flood  one-half  of  the  land  for  40 
miles  ou  each  side  of  the  river  to  a  depth  of  3  inches. 

Dig  ,,"■:!  byGOOglC 
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Be  added  also : 

My  experienoe  and  observation,  however,  have  convinced  me  that  there  is  an 
abundant  supply  of  water  easily  available  that  will  not  only  irrigate  the  Arkansas 
Valley,  bat  also  the  broad  plains  north  and  south  of  us  that  have  been  mentioned  in 
yoor  bearing  by  gentlemen  from  Scott,  Haskell,  and  other  counties.  I  refer  to  the 
supply  of  water  which  we  know  exists  in  this  bed  of  wind  that  underlies  not  only  the 
Arkansas  Valley  bat  reaches  oat  to  places  on  either  side  of  It  at  a  considerable  dis- 
tance therefrom.  To  undertake  to  utilize  that  by  digging,  as  was  suggested  by  one 
gentleman,  to  a  depth  of  50  feet,  to  bring  that  water  to  the  surface,  would  cost  so 
much  that  it  would  not  be  practicable;  but  by  opening  fountains  along  the  Arkansas 
River,  where  the  water  is  only  about  3  feet  below  the  surface,  and  taking  advantage 
of  the  general  fall  of  7T  feet  to  the  mHe,  water  can  lie  carried  to  the  hignest  land  in 
this  part  of  the  country,  excepting  occasional  knolls,  and  the  percentage  of  that 
would  be  very  small. 

With  other  witnesses  he  urged  strongly  that  the  General  Government 
should  make  a  thorough  examination  of  the  whole  matter,  or,  as  he  ex- 
pressed it,     "     *  ■  * 

Should  systematise  and  start  it.  That  it  should  make  the  survey,  and  also  estab- 
lish as  many  fountain*  or  supply  sources  as  are  necessary  to  make  a  thorough  demon- 
itratioD  of  the  practicability  of  the  plan.  We  have  these  wells.  We  have  within 
the  present  limits  of  Garden  City  a  lake  the  bottom  of  whioh  is  below  the  level  of 
the  river,  from  which  water  runs  the  whole  year  round.  That  is  a  practical  exem- 
plification of  this  system,  showing  that  it  can  not  help  but  be  a  success. 

Such  a  policy  he  declared  (and  in  this  he  was  supported  by  nearly  all 
the  witnesses  examined  in  southwestern  Kansas)  would  encourage  the 
people,  enable  them  to  combine,  and  give  certainty  to  enterprises  requir- 
ing private  capital.  .  At  Dodge  City,  eastward  from  Garden  City,  a  large 
enterprise  of  the  class  desired  by  Mr.  Gregory  is  already  under  way 
and  promises  great  success.  Since  1884,  when  irrigation  began  in 
southwestern  Kansas,  at  least  $1,000,000  has  been  expended  between 
Dodge  City  and  ttpearsville  and  their  immediate  neighborhoods  in  the 
OODStruction  of  irrigation  ditches  for  the  purpose  of  taking  the  water 
from  the  river  at  the  surface  and  distributing  the  same.  The  parties 
interested  are  now  driving  westward  an  underground  canal  in  which 
to  collect  the  sheet  or  underflow  water  and,  by  taking  advantage  of  the 
uniform  grade,  will  briug  the  same  out  into  reservoirs  from  which  it  can 
be  distributed  through  ordinary  ditches. 

The  evidence  taken  shows  clearly  that  there  is  no  part  of  the  Kansas 
plains  region  in  which  water  can  not  be  obtained  at  a  moderate  depth 
below  the  surface.  Artesian  wells  are  fonnd  in  counties  south  of  the 
Arkansas  River,  also  north  and  west  of  Garden  City,  and  at  different 
points  of  the  valleys  of  the  Arkansas  and  of  the  Smoky  Hill.  In  the 
extreme  northwestern  section  the  basin  of  the  Republican  fork  of  the 
Kansas,  though  much  smaller  in  area  than  the  Arkansas,  is  also,  it  is 
evident,  underlaid  with  a  great  body  of  sheet  water. 

THE  STORAGE  OF  LOCAL  DRAINAGE. 

Besides  the  possibilities  involved  in  this  supply,  there  are  consider- 
able opportunities  for  local  storage  of  storm  and  surface  waters.  Some 
basins  are  quite  extensive  in  area,  but  the  larger  number  will  be  made 
by  locally  utilizing  the  ravines  and  "draws"  that  exist  all  over  the 
region.  The  annnal  rain-fall  reaches  an  average  of  18  inches ;  last  year 
the  total  was  but  13.  Even  this  would  be  sufficient  to  produce  fair 
crops  if  it  could  be  distributed  at  the  right  time,  but,  as  all  through 
the  great  plain  region  from  north  to  south,  the  rainfall  fails  the  farmer 
during  the  weeks  or  days  in  which  it  is  most  needed.  This  is  almost 
invariable,  even  though  the  year  may  have  had  more  than  an  ordinary 
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share  of  moisture.  It  ia  this  fact  which  renders  it  necessary,  from  the 
experience  of  the  people  and  the  observations  of  your  committee,  for 
Congress  to  continue  tbe  policy  already  begun  in  the  preliminary  in- 
vestigation ordered  into  tbe  existence,  area,  and  character  of  the 
artesian  and  other  subterranean  waters  of  the  great  plains. 

In  the  valley  of  the  Arkansas,  since  1881,  the  industrious  settlers  of 
southwest  Kansas  have  made  a  vigorous  effort  to  make  their  industry 
permanent  by  means  of  surface  irrigation.  About  150,000  acres  have 
been  so  cultivated.  Last  year  less  than  70,000  acres  were  served.  The 
soil  will  produce  abundantly.  Of  tbe  grains,  grasses,  roots,  and  fruits 
of  the  temperate  zone,  corn  returns  40  bnshels,  wheat  the  same,  pota- 
toes 150  bushels  to  the  acre ;  lour  crops  of  alfalfa  can  be  cut  per  year 
when  irrigated,  giving  fro  in  8  to  10  tons  per  acre.  The  buffalo  grass  is 
everywhere  vanishing  and  what  is  known  as  the  blue-joint  or  wire  grass 
is  taking  its  place  naturally.  Fine  orchards  n  ere  seen  along  the  Upper 
Arkansas.  West  of  the  ninety-seventh  degree  a  teamed  Harvard  pro- 
cessor declared  in  a  special  report,  printed  as  part  of  the  census  pub- 
lication of  1880,  that  no  trees  could  be  grown!  In  that  portion  of  Kan- 
sas alone  there  are  now  36,000  acres  planted  with  thriving  aud  growing 
forest  trees. 

SETTLERS  AND  SETTLEMENT  ON  THE  PLAINS. 

The  Public  Lands  Commission  of  1879  -'80  reported  tbat  the  arable 
portion  of  oar  public  domain  was  nearly  exhausted.  This  statement 
has  been  repeated  in  learned  publications,  such  as  the  Encyclopedia 
-  Brittauica,  and  by  reputable  writers  on  political  economy.  Ten  million 
acres  were  then  named  as  the  limit  of  such  arable  area,  yet  it  is  a 
fact  that  since  1879  alone,  west  of  the  eastern  limit  assigned  to  the  arid 
region,  at  least  110,000,000  acres  have  been  taken  up  for  farming  and 
homestead  purposes,  and  of  this  great  area  fully  50,000,000  acres  have 
been  located  on  tbe  Great  Plains. 

The  story  of  tbe  pioneer  settlement  of  this  territory  is  full  of  suffering 
and  pathos  as  well  as  of  courage  and  success.  One  witness  stated  tbat 
he  had  lived  in  southwestern  Kansas  for  more  than  twelve  years  and 
that  in  that  time — 

Theie  lime  been  tiro  or  tbree  new  crops  of  people  that  have  come  in.  Many  of 
those  who  did  come  went  away.  For  instance,  in  1879  quite  a  good  many  people 
came  into  this  Western  country  for  perhaps  two  or  three  years  before  1B7S).  Then 
there  came  a  season  when  they  left,  and  they  continued  to  leave  up  to  the  fall  of 
1880  or  tbe  spring  of  1881.  In  1882  new  people  commenced  coming  and  continued  to 
come.  They  rushed  here  in  crowds  and  continued  to  do  so  until  1887.  Now  they  are 
going  back  again,  leaving  the  country  quite  largely.  They  came  here,  they  saw  the 
rioh  soils  and  the  splendid  climate,  and  they  starred  in  to  plow  and  plant.  Then  the 
rains  came  in  the  spring  and  the  crops  grew  magnificently  on  and  up  to,  perhaps,  the 
1st  of  July,  and  then  there  wan  no  more  rain.  The  hot  winds  destroy  the  crops,  as  a 
rule.  There  are  some  exceptions,  but  as  a  rule  thoy  destroy  the  crops.  People  always 
think  the  next  year  will  be  better  and  so  try  on  and  on  two  or  three  years  and  then 
give  it  up. 

Mr.  Gilbert,  the  civil  engineer  in  charge  of  the  underground  canal  at 
Dodge  City,  testifies  that— 

There  has  been  quite  a  general  moving  out  twice  since  I  have  been  here,  that  ia, 
within  a  period  of  about  nine  years.  I  think  about  one-third  of  the  population  each 
time.  Those  that  remained  branched  out  into  the  stock  business  and  differ  cut  pur- 
suits and  managed  to  hang  aloug  until  another  favorable  season  came.  It  la  not 
practicable  for  a  farmer  to  come  here  and  make  a  living  without  irrigation.  Every 
attempt  has  been  a  failure,  and  there  have  been  two  occasions  iu  tbe  last  nine  yearn 
that  a  large  portion  of  the  population  have  left. 
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Unquestionably,  alow  modifications  are  occurring  in  temperature  and 
precipitation,  owing  to  human  settlement  and  cultivation  of  land.  The 
Kansas  testimony  will  bo  found  full  of  interest  in  tbis  direction.  It  is 
not  meant  that  the  rainfall  has  actually  increased  in  quantity  since  set- 
tlement began,  but,  that  the  changes  produced  in  the  earth  by  cultiva- 
tion, owing  largely  to  the  drawing  and  shedding  into  the  atmosphere 
through  capillary  attraction  and  evaporation  of  the  waters  contained 
therein,  has  bad  the  effect  of  greatly  increasing  tbe  evenness  of  local 
precipitation.  With  the  continued  cultivation  of  trees  to  serve  as  wind- 
breaks, at  least  there  will  be  great  and  most  beneficial  modifications  in 
their  effects  npou  the  hot  winds  now  so  injurious  to  the  settlers  on  the 
plains. 

It  has  been  estimated  that  nearly  1,000,000  homesteads  of  120  acres 
each  can  be  carved  out  of  the  eigbt  degrees  of  longitude  east  and  west 
that  are  under  consideration.  If  such  results  could  be  achieved  it  would 
mean  a  population  of  at  least  20,000,000  persons  to  be  supported  there- 
from by  the  varied  industries  that  would  arise.  It  is  this  slow  modifi- 
cation, perceptible  to  the  more  intelligent  of  the  settlers,  that  continues 
to  inspire  them  with  courage.  Each  migratory  wave  leaves  behind  in  - 
its  ebb  some  of  these  hardier  spirits,  and  so  the  region  grows  in  spite 
of  all  suffering  and  disappointment.  Is  it  too  much  for  these  people, 
carving  new  commonwealths  ont  of  tbe  wilderness,  to  ask  of  their  Gov- 
ernment such  an  inquiry  into  tbe  physical  facta  relating  to  their  water 
supplies  as  will  enable*  them  to  understand  the  degree  of  dependence  that 
can  be  placed  upon  themt 

Your  committee  thinks  their  demand  a  reasonable  one  and  believes 
that  Congress  will  sustain  these  views. 

There  is  one  suggestion  broached  by  a  witness  at  Garden  City,  which 
is  worth  while  to  emphasize  by  quoting.    Tbis  witness  said: 

There  is  another  thing  I  vfali  to  say i  I  believe  that  tbe  homestead  law  is  based  on 
the  wrong  idea.  It  should  be  based  npou  improvement  and  enl tivation  and  not  based 
upon  residence  aloue.  As  tbe  law  now  stands,  a  man  onmes  ont  into  tbis  country, 
settles  on  the  land,  and  buildn  a  little  sod  cabin,  With  850  or  (100  or  imp  rove  meats 
he  can  not  cultivate  much.  Therefore  very  little  of  the  land  is  cultivated,  and  very 
little  improvement  is  madr.  The  country  is  covered  with  a  little  short  Buffalo  grass; 
that  is  a  sickly  vegetation,  at  its  best,  and  three  or  fonr  days  of  hoi  son  and  dry 
weather  will  ripen  it.  The  country  is  all  just  the  same  as  though  it  were  bare,  and 
there  is  no  vegetation  to  keep  the  air  cool.  The  hot  wind  that  blows  over  the  crop 
Is  manufactured  right  near  the  crops.  As  you  well  know,  a  field  of  corn  will  be 
burned  a  rod  or  two  into  tbe  crop  and  the  balance  will  he  nice  and  green.  Yon  take 
trees  and  plant  them  out  on  a  piece  of  land  40  rods  wide  and  they  will  make  a  little 
stnnted  growth.  Break  up  40  acres  and  plant  them  in  the  center  of  that  40-acre  piece 
and  they  will  make  a  Hue  growth.  Now,  if  this  law  required  a  man  to  break  np  140 
acres,  even  if  he  did  not  cultivate  it,  it  would  cover  the  Held  with  vegetation  and 
there  would  be  less  hot  wind.  If  you  break  a  piece  of  prairie  land,  and  can  get  away 
from  It,  yon  can  afierward  see  It  miles  off  by  reason  of  its  greenness,  while  all  the 
land  around  it  is  parched  and  dry. 

This  suggestion  was  made  elsewhere  and  at  different  occasions  during 
the  progress  of  the  inquiry,  and  your  committee  considers  it  of  im- 
portance and  practical  value. 

RECLAMATION  AND   IRRIGATION   IN  THE  CENTENNIAL  STATE. 

Irrigation  iu  Colorado  presented  to  your  committee  an  interesting 
stady.  The  first  colony  enterprise  was  organized  and  brongbt  to  suc- 
cess within  its  borders.  The  controlling  force  of  corporation  enterprise 
has  there  been  modified,  largely  for  the  public  good.  No  riparian  issue 
has  ever  been  raised  to  disturb  the  legal  and  common-sense  aspects  of 
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reclamation  by  irrigation.  Colorado,  through  its  court*  as  well  as  legis- 
lation, was  the  first  State  to  recognize  tbe  miner's  lav  of  prior  appro- 
priation of  water,  as  applicable  with  restraining  interpretation  to  ben- 
eficial use  in  agriculture.  Embedded  deeply  in  constitution  and  statute, 
Colorado  has  recognized  as  fundamental  the  principle  which  your  com- 
mittee sought  to  embody  in  the  bill  reported — that  is,  the  public  na- 
ture aud  property  of  all  natural  waters  lying  within  a  region  so  arid 
that  agriculture  can  not  be  carried  ou  without  the  artificial  conserva- 
tion and  distribution  of  the  same. 

Colorado  has  applied  two  qualifying  interpretations  to  the  doctrine 
of  prior  appropriation.  One  is,  that  tbe  beneficial  use  which  is  the 
basis  of  such  appropriation  of  water  must  necessarily  be  limited  in  its 
application  by  the  wants  of  all  other  subsequent  users ;  that  is  to  say, 
that  an  appropriation  made  in  days  when  necessity  was  unknown  could 
not  be  construed  to  deprive  the  members  of  a  growing  community  of 
their  pro  rata  share  after  the  first  or  prior  appropriator  had  received 
his  portion.  Tbe  other  is,  that  water  being  public  property,  the  car- 
riers of  the  same  by  means  of  ditches  or  other  methods  can  claim  do 
ownership  or  possession  in  the  water  itself.  Their  remuneration  is  de- 
rived from  the  transportation  aud  distribution  through  the  channels 
they  construct  to  the  lands  on  which  it  is  ueeded. 

Colorado  from  the  first  has  logically  declared  that  water  companies 
are  common  carriers,  and  their  legal  status  to  be  the  same  as  that  of  rail- 
roads or  other  transportation  corporations.  The  State,  following  these 
lines,  early  assumed  a  direct  supervision  over  the  whole  subject.  Its 
area  is  divided  into  six  irrigation  divisions  which  are  again  subdivided 
into  sixty-eight  water  districts,  each  one  of  these  representing  in  the 
main  a  distinct  drainage  or  irrigable  basin  or  region  deriving  its  sap-, 
ply  from  some  common  source.  Associate  Justice  J.  C.  Helm,  of  the 
.  State  supreme  court,  testifying  before  your  committee,  stated  that  that 
court  announced  the  doctrine  of  prior  appropriation  before  it  was  incor- 
porated into  the  statutes,  declaring  it  to  be  the  common  law  doctrine 
for  their  conditions.  Such  a  decision  requires  two  acts  to  make  it  valid ; 
that  is,  tbe  diversion  and  use  of  water  for  a  beneficial  purpose.  Re- 
ferring to  tbe  custom  of  Colorado  courts  and  " decreeing"  a  certain 
amount  of  water  for  a  certain  district,  Judge  Helm  said : 

METHODS  OP  WATER  CONTROL. 

Our  statutes  divide  the  Stale  into  irrigation  districts,  as  you  know,  and  tinder  the 
statutes  tbe  district  courts,  which  are  the  highest  courts  of  record  next  to  tbe  su- 
preme court,  adjudicate  what  we  call  the  priorities  of  right.  These  districts  are 
generally  arranged  with  reference  to  the  natural  streams,  aud  if  from  tbe  principal 
natural  streamju  a  district  one  hundred  ditches  have  been  taken,  tbe  court  proceeds 
in  tbe  method  pointed  out  by  statute  to  determine  tbe  dates  at  which  each  of  these 
appropriations  were  made  when  tbe  ditches  were  constructed ;  tliesiie  of  the  ditches ; 
their  capacity ;  tbe  degree  of  fall  of  the  water.  Then  a  decree  is  entered  which 
declares  these  dates,  declares  these  facts,  and  assigns  tbe  priorities  to  ttiuw; 'ditches 
in  accordance  with  the  dates  of  tbe  diversion.  Under  our  views  the  use  must  follow 
tbe  diversion  within  a  reasonable  time.  These  decrees  assi gu  to  these  ditch  priorities 
in  accordance  as  I  have  staled  with  the  dates  of  the  diversion,  and,  as  1  have  said, 
the  use,  of  course,  is  connected  with  that  diversion.  Tbe  question  of  reasonable 
time  goes. according,  of  course,  to  circumstances.  But  the  proposition  is,  that  if  tbe 
ditoh  is  dug  with  due  diligence  and  the  water  is  applied  reasonably  soon  the  prior- 
ity relates  back  to  tbe  date  of  the  commencement  of  tbe  ditch.  Possibly  a  statute 
might  be  framed  which  would  declare  how  soon  use  must  follow  diversion,  bnt  so 
fBr  we  have  no  such  general  stotute,  and  the  court  has  not  laid  down  the  proposition. 
It  would  remain  a  question  of  fact  to  be  determined  at  each  particular  case.  This  de- 
cree also  determines  tho  quantity  going  to  each  ditch.  The  decree  of  a  given  district 
must  be  considered,  aud  the  quantity  of  water  assigned  to  each  particular  ditch  or  to  all 


IRRIGATION  AND  RECLAMATION  OF  ARID  LANDS.  75 

the  ditches  taken  together  in  the  aggregate  would  constitute  the  qnanti  ty  iu  use  or 
the  quantity  assigned.  If  there  is  not  water  enough,  those  having  priority  under 
the  decree  won  Id  get  it  first.  Id  each  district  there  is  an  irrigation  commissioner 
whose  tlnty  it  Is  to  superintend  the  distribution  of  water  according  to  the  decrees  01 
the  court.    The  governor  appoints  a  commissioner  for  each  water  district. 

ORGANIZATION  AND  MANAGEMENT  OP  WATER  COMPANIES. 

The  questions  relating  to  ditch  ownership,  organization,  management, 
royalties,  and  rentals  were  clearly  and  judicially  stated  by  Professor 
Carpenter  as  follows : 

There  is  a  mutual  company  class  and  one  class  of  companies  that  are  formed  to  sell 
water.  The  mutual  companies  generally  divide  the  ditch  into  soar™ — each  person  tak- 
ing a  number  of  shares  depending  upon  the  extent  of  his  property  underneath.  The 
amount  of  water  he  gets  from  the  ditch  depends  in  that  case  upon  the  number  of 
•hires  he  has  in  the  ditch.  They  divide  it  according  to  the  number  of  shares.  In 
the  second,  or  stock  companies,  they  generally  sell  the  water,  or  watsr  rights.  '.'Water 
rights,"  as  a  term  iu  this  State,  is  generally  taken  to  mean  the  supply  of  water 
necessary  for  BO  acres  of  land.  In  those  companies  they  agree,  if  they  have  water,  to 
give  a  definite  amount  of  water,  not  exceeding  a  certain  quantity.  There  are  two 
general  types  of  contract ;  first,  a  contract  made  by  the  company  with  a  man  to  sell 
him  a  certain  amonnt  of  water  on  certain  conditions,  provided  he  keeps  op  his  pay- 
ments. The  second  is  a  water  deed,  which  is  given  to  the  man  in  exchange  for  the 
first,  when  he  has  carried  out  the  provisions  of  the  first  contract.  These  contracts 
represent  the  provisions  of  Dearly  all  companies  that  1  have  been  able  to  secure 
deeds  of. 

In  most  cases  farmers  have  a  perpetual  water  right.  Under  a  few  canals  they  rent 
water.  The  prices  for  perpetual  water  rights  vary  with  the  different  canals.  In  the 
San  Luis  Valley  they  pay  8400— that  is  $5  an  acre  for  the  perpetual  right.  In  the 
northern  part  of  the  State  the  Larimer  and  Weld  Company  have  a  different  price.  In 
the  case  of  the  North  Pondre  it  is  $15  au  acre.  The  North  Pondre  also  has  a  charge  of 
11,300  for  a  porpetual  right.  Another  prevailing  price  Is  $800,  and  another  oue  isfor 
11,000.  The  Arkansas  Valley  Company  charges  that  much.  That  Is  for  a  perpetual 
water  right,  bat  all  subject  to  au  assessment  for  maintenance.  The  farmers  are  as- 
sessed for  running  expenses.  Very  frequently  there  is  a  provision  that  an  assessment 
for  maintenance  shall  not  exceed  a  certain  amonnt,  say  (10  for  80  acres,  for  ordinary 
assessments.  Then  they  rery  frequently  have  a  provision  that  iu  case  of  a  very  ex- 
traordinary difficulty  in  that  ditch,  or  extraordinary  repairs,  they  may  be  subject  to  a 
curtain  maximum  assessment,  $20  or  so.  The  ditch  company  is  the  judge;  but  they 
very  rarely  charge  an  extraordinary  assessment,  even  when  they  have  extraordinary 
difficulties.  But  for  the  larger  ditches  that  does  uot  seem  to  be  enough  (with  the 
present  amonnt  of  irrigated  land  under  them)  to  maintain  the  ditch.  If  all  the  land 
were  under  cultivation  that  would  perhaps  be  enough.  In  other  ditches  the  assess* 
meat  is  more,  depending  somewhat  upon  the  local  conditions  or  the  difficulties  the 
company  think  they  may  meet.  In  the  case  of  the  nnion  ditches,  the  associates  keep 
the  ditches  in  repair,  and  the  prices  are  less,  because  generally  the  ditches  areemaller 
and  the  expense  of  maintenance  is  less.  A  small  ditch  runs  itself  almost.  In  the 
•mall  ones  it  is  perhaps  from  6  to  15  cents  per  acre  per  year  for  maintenance.  Each 
large  ditch  has  a  superintendent  whose  business  it  is  to  distribute  the  water.  The 
stock  owners  appoint,  or  in  the  case  of  a  mutual  company,  they  have  a  meeting  as 
every  company  would  have,  and  make  theirown  arrangements.  The  superintendent 
is  an  officer  of  the  company,  and  be  distributes  the  water  according  to  the  farmer's 
holdings  in  the  ditch.  In  the  smaller  ditches  where  they  have  plenty  of  water,  each 
man  takes  all  the  water  he  wants. 

A  DEMAND    FOR  STATE  OWNERSHIP. 

Colorado  has  not  yet  grasped  the  idea  embraced  by  the  district  sys- 
tem now  being  organized  in  California.  To  meet  the  evils  and  inequities 
which  have  grown  up  in  the  State  as  elsewhere,  under  the  corporation 
system,  an  agitation  has  sprung  into  existence  on  the  part  of  the  com- 
bined farmers  which  makes  a  demand  for  State  possession  and  owner- 
ship of  all  water  ditches  and  their  laterals. 

The  State  being  a  large  owner  of  land  has  already  fonnd  it  advisable 
to  construct  ditches  in  certain  localities  in  order  to  make  its  lands  valu- 
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able.    One  of  tfae  leaders  of  the  agitation  for  State  owneiship  declared 
that— 

Tfa«  farmers  ham  come  quite  generally  to  the  conclusion  that  there  must  be  a  radi- 
cal change  Id  the  control  and  management  of  the  water.  Most  of  them  approve  of 
State  ownership.  They  take  the  model  of  the  United  States  Government  in  control' 
ling  the  delivery  of  the  mails,  which  is  the  best  possible  service  at  the  least  possible 
expense.  The  Government  in  some  form,  whether  the  United  States  Government  or 
the  State  government,  should  control  the  water.  Whether  any  given  Territory 
ebonld  be  segregated  into  water  districts,  or  be  controlled  as  a  whole,  is  a  matter  of 
detail.  The  point  is  that  the  water,  as  far  as  it  goes,  shall  be  jnstly  distributed  by 
men  who  have  no  financial  interests  at  stake;  men  who  are  simply  there  for  the  sake 
of  tbe  service  they  are  to  perform.  That  would  he  the  consensus  of  opinion  in  this 
State  as  to  tbe  delivery  of  tbe  water  to  tbe  fanners.     *     *     ' 

It  has  been  heretofore,  and  is  today,  attempted  to  hold  so-called  water  rights  aa 
independent  and  separate  things  from  tbe  use  of  tbe  water  on  tbe  land.  The  ditch 
owners  assume  to  say,  "We  will  well  you  a  .water  right  and  give  you  a  piece  of  pa- 
per"—an  alleged  deed  showing  that  that  is  your  right.  Yet  a  man  may  sell  out  the  land 
to  another  who  is  ignorant  of  tbe  water  laws,  and  the  second  purchaser  is  thereby 
left  without  water.  In  fact  it  has  been  so  arranged  that  a  man  has  bad  to  pay  twice 
for  those  so-called  water  rights,  in  flint  buying  outright  and  in  after  buying  over 
again  from  the  same  company,  ,  But  worse  than  that,  the  buying  of  any  water  right 
at  all  is  paying  a  company  that  has  really  done  nothing. 

The  constitution  of  Colorado  declares  that  the  water  is  dediaated  to  the  use  of  the 
people.  The  doctrine,  aa  I  conceive  it,  should  be  that  when  a  piece  of  land  is  once 
cultivated  with  water,  the  State  is  interested  in  seeing  that  it  should  never  be  de- 
prived thereof.  Of  course,  everything  should  be  done  to  compel  the  economy  of 
water.  While  a  man's  selfishness  impels  bim  to  get  all  the  water  he  can,  there  is  but 
one  way  to  prevent  a  large  waste.  If  the  water  were  measured  accurately  to  each 
man  as  he  uses  it,  Bud  at  the  end  of  the  season  it  were  ascertained  what  quantity  he 
had  actually  used,  then  he  would  pay  for  the  actual  amount  used.  In  that  case  tbe 
question  for  bim  to  decide  is.  "How  much  does  my  crop  actually  need  T"  He  would 
at  once  cease  to  waste  the  water.  Id  other  words,  the  duty  of  water  would  proba- 
bly be  increased  to  at  least  twice  the  amount  at  present.  If  the  State  bad  tbe  mat- 
ter under  control  so  that  the  consumer  wonld  pay  for  what  be  actually  used  at  the 
time  he  paid  his  taxes,  there  wonld  soon  be  nuiversal  satisfaction  with  the  system  of 
water  distribution. 

ISSUES  MADE  FOB  AND  AGAINBT  WATER  COMPANIES. 

The  great  complaint  in  Colorado  arises  from  the  payment  of  royalties 
to  ditch  companies,  also  tbe  alleged  sale  of  water  which  carrying  com- 
panies can  not  deliver.  The  farmers  through  their  spokesman,  asserted 
that  royalty  is  really  an  imposition,  giving  them  nothing  but  an  al- 
alleged  right  to  water  for  a  certain  area  of  land.  They  further  assert 
it  to  be  a  bond  wrung  from  their  necessities,  for  which  no  adequate 
return  is  made,  because  they  assume  also  tbat  the  annual  rental  per 
acre  is  a  sufficient  remuneration  for  the  carrying  companies.  They 
mortgage  their  lands  to  pay  these  royalties.  In  scant  years  they  are 
deprived  of  sufficient  water.  The  great  desire  to  obtain  royalties,  they 
claim,  causes  the  companies  to  contract  to  deliver  more  water  than  they 
can  control.  Those  who  have  already  none  must  therefore  suffer  or 
obtain  the  same  from  the  ditches  unlawfully,  and  they  do  obtain  it,  be- 
cause the  sustenance  of  themselves  and  families  depend  thereon.  As  a 
result,  the  courts  are  full  of  litigation,  fines  and  punishments  are  fre- 
quent, and  great  bitterness  is  being  engendered.  Accusations  of  large 
profit  somewhat  wild  in  amount  were  made  before  the  committee. 

A  prominent  lawyer  of  Denver  testified  at  some  length  as  to  the 
difficulties  eucountered  by  the  ditch  companies.  JMr.  Flatt  Bogerssaid 
that— 

Tbe  statutes  of  Colorado  and  the  decisions  of  the  courts  take  the  position  that 
a  ditch  owner  in  nothing  more  nor  less  than  a  common  carrier,  and  that  be  is  simply 
entitled  to  make  a  charge  for  the  carriage  of  tbe  water.  In  other  words,  it  is  de- 
clared by  the   constitution  and  enforced  by  repented  decisions  that  the  water  is  the 
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common  properly  of  the  people  of  the  State,  ami  that  therefore  it  is  in  capable  of 
private  appropriation ;  that  it  must  be  put  on  the  land  for  the  purpose  of  use,  and 
that  the  owners  of  the  ditch  perform  no  function  except  to  carry  it  from  the  stream 
to  the  place  where  it  is  used.  For  that  the;  are  entitled  to  pay,  and  for  nothing  else. 
That  being  so,  the  county  commissioners  are  rested  with  authority  to  fix  the  charges 
incase  there  is  a  difference  ^etwecu  the  user  and  supplier  of  water.  In  other  words, 
the  rule  already  applied  to  railroads  is  made  to  apply  to  ditches.  I  think  that  in 
Ktnal  operation  this  is  an  obstruction  to  the  building  of  ditches  for  the  revenue'to 
he  derived  from  the  ditches  simply  as  such.  My  experience  is'that  the  large  ditch 
companies  in  this  State  have  expected  to  get  tbeir  revenue,  and,  in  fact,  bave  not  rev- 
enue, from  the  fact  that  they  are  the  owners  of  large  bodies  of  laud  lying  under  the 
ditch,  and  that,  save  for  the  ownership  in  that  land,  the  ditches  would  have  not  been 
constructed.  So  that  if  the  question  were  presented  now  in  respect  to  the  use  of 
large  sums  of  money  for  the  building  of  ditches,  the  right  and  power  being  in  the 
people  or  in  the  county  commissioners,  that  right  and  power  would  act  as  an  ob- 
itraction,  because  the  companies  have  not  the  right  of  making  such  rates  aa  they 
think  will  compensate  them  for  the  construction  of  a  ditch. 

All  the  evidence  presented  iu  relation  to  the  conditions  prevailing  in 
Colorado  sustain  the  position  advocated  by  your  committee  iu  regard 
both  «>  the  public  nature  of  water  as  property,  its  inalienability  from 
the.  land,  the  need  of  a  proper  engineering  survey  and  examination  of 
our  arid  public  domain,  and  the  advantage  to.be  derived  through  district 
district  organization  and  public  ownership  of  irrigation  works. 

THE  ABBAS   IBBIG  A.TED. 

Colorado  is  as  notable  for  the  physical  data  it  offers  in  relation  to  ir- 
rigation as  it  has  already  been  shown  to  be  in  the  legal  aspects  thereof. 
From  a  report  made  since  yonr  committee's  visit,  by  Prof.  L.  G.  Car? 
penter,  of  the  State  agricultural  college,  there  is  shown  to  be  the  fol- 
lowing : 

Approximate  area*  "  under  ditch"  in  Colorado. 
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2,913,373 

By  this  table  the  total  amount  of  land  under  ditch  in  Colorado  at 
present  is  oot  far  from  4,600  square  miles,  or  3,000,000  acres.  The 
amount  of  land  actually  irrigated  can  not  be  so  reliably  estimated  at 
present    It  is  much  less  than  that  under  ditch. 

Professor  Carpenter  estimates  the  total  irrigated  as  not  over  one-third. 
Tbis  is  apparently  below  the  actual  results.     State  Engineer  Maxwell 
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presented  at  the  Denver  session  the  following  figures  as  a  careful  state- 
ment of  the  area  east  of  the  Rooky  Mountains : 


No.  of 
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***.. 
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14 
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M 

4, 04).  Si 
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Id  the  three  eastern  divisions  there  are  also  one  hundred  and  sixty- 
two  reservoirs,  with  a  record  capacity  of  5,319,939,788  cubic  feet,  capa- 
ble of  furniBhing  one  acre-foot  of  water  to  each  of -122,199  acres.  The 
total  number  of  ditches,  large  and  small,  in  the  State  is  estimated  at 
2,000,  and  their  mileage  at  5,000.  The  duty  of  water  is  placed  at  1.45 
•cubic  feet  per  second  for  80  acres.  In  some  seotions  it  is  over  100  acres, 
However. 

West  of  the  range  in  the  Grand  River,  Mesa  County,  Uncompahgre, 
and  other  sections,  there  were  110,000  acres  actually  irrigated.  The 
estimate  of  E.  S.  Nettleton,  the  leading  engineer  of  the  State,  reaches  . 
for  last  season,  one  of  water  scarcity,  to  1,300,000  acres.  From  the 
various  enterprises  now  in  progress  and  for  which  it  is  claimed  water 
can  be  obtained,  the  area  under  ditch  in  the  present  will  not  be  less 
than  1,000,000  acres. 

THE  ABBA  THAT  HAT  BE  RECLAIMED. 

It  is  estimated  that  there  is  at  least  32,000,000  acres  of  arable  land 
■east  of  the  Rocky  Mountains  and  within  the  borders  of  Colorado.  Of 
course,  no  one  indulges  in  the  expectation  of  fully  reclaiming  that  great 
area  by  eveu  the  most  extensive  system  of  storage ;  but  it  is  quite 
probable  that  with  the  growing  economy  in  the  nse  of  water;  with  the 
changes  that  are  sure  .to  come  in  methods  of  distribution,  supervision, 
and  ownership;  with  the  storage  system  that  is  already  begun  and 
projected,  and  largely,  too,  by  the  application  of  mechanical  means  for 
the  recovery  to  the  surface  of  the  waters  beneath,  that  the  reclamation 
of  one-third  of  the  area  named  may  iu  the  near  future  be  reasonably 
anticipated.  In  the  older  irrigated  portions  of  eastern  Colorado  the 
dnty  of  water  has  been  so  much  increased  that  1  cnbic  foot  now  serves 
100  acres,  where  recently  it  served  but  60.  Much  evidence  was  given  on 
this  subject 

RECOVERY   OP  WATER  AFTER  USE  IN  IRRIGATION. 

The  system  of  district  supervision,  as  well  as  the  intelligent  over, 
sight  of  the  State  engineer,  is  yearly  increasing  the  public  knowledge  of 
the  effect  of  water  on  the  soil,  of  its  capacity  to  serve  agriculture, 
of  the  immense  proportion  of  the  great  mountain  precipitation  which 
passes  into  and  under  the  earth's  surface,  and  of  the  action  and  results 
of  evaporation  and  seepage  from  stream  and  ditch.  The  close  series 
-of  observations  made  in  regard  to  the  latter  show  some  striking  facts. 
They  have  shown  already  that  a  large  proportion  of  the  water  used  for 
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irrigation,  slowly  bnt  surely  returns  into  tbe  channels  below  from  which 
it  was  taken  above.  Streams  that  constantly  rao  dry  on  the  plains  a  few 
years  since  are  now  found  to  have  considerable  water  in  them.  Many 
springs  have  broken  ont  east  of  tbe  cultivated  area.  The  gauging  of 
the  Cache  la  Poudre,  for  example,  has  been  bo  systematically  carried  on 
that  the  engineers  are  enabled  to  state  the  volume  of  water  returning 
to  the  channels  below,  from  the  260,000  acres  irrigated,  with  great  pre- 
cision. 

It  is  claimed  that  this  fact  should  put  an  end  to  the  fears  entertained 
in  communities  east  and  south  of  Colorado,  through  which  run  water- 
courses that  rise  in  the  Kooky  Mountains,  of  a  final  diversion  from  them 
of  their  proportion  of  such  flowing  streams.  Bat  it  is  evident  that  the 
processes  of  return  by  percolation  are  very  slow  indeed.  As  a  result, 
even  if  the  assumption  is  correct  of  a  future  fullness  of  volume,  there 
must  be  great  temporary  deprivation  in  adjoining  States  and  Territories 
through  the  present  and  rapid  increase  of  irrigation  in  eastern  Colorado. 

U1TOBBGROUND    SUPPLY — ITS    CHARACTER    AND    POSSIBLE    EXTENT, 

The  soil  of  the  arid  region  when  first  irrigated  and  cultivated  is  of 
the  thirstiest  character  and  absorbs  great  bodies  of  water.  As  it  fills 
op,  however,  the  observations  that  have  been  made  and  tbe  facts  that 
present  themselves  seem  to  justify  tbe  theory  that  plant  life  while  con- 
suming the  water  distributed  over  tbe  surface,  also  draws  thereto  the 
drainage  waters  that  pass  below.  In  this  wise  a  compensating  balance 
may  be  struck,  and  in  tbe  course  of  time  tbe  natural  drainage  of  the 
irrigated  fields  fed  from  both  surface  and  below,  will  be  found  to  return 
to  the  streams  an  amount  equal  perhaps  to  that  they  have  consumed. 
One  of  the  most  interesting  propositions,  sustained,  too,  by  reasona- 
ble illustrations,  is  seen  l;i  the  use  already  established  of  pumping  ma- 
chinery for  bringing  to  the  surface  the  Water  founil  in  tbe  gravel  beds 
below  the  alluvial.  In  twenty  counties  of  Colorado,  lying  east  of  the 
base  line  which  runs  through  Pueblo,  which  does  not  embrace  the  foot- 
hills, there  are  25,000,000  acres  of  land,  four-fifths  of  which  is  of  an 
arable  character  could  water  be  obtained.  It  is  asserted  by  those  inter- 
ested in  the  use  of  mechanical  power  that  at  least  one-fifth  of  the  total 
area  is  underlaid  by  an  ample  water  supply,  to  be  found  within  a  few 
feet  of  the  surface. 

The  valleys  of  eastern  Colorado  have  all  been  formed  by  denudation; 
upon  the  bed-rock  have  been  deposited  by  the  streams  gravel  and  sand, 
which  is  now  filled  with  water.  This  stratum  ranges  from  a  few  inches 
to  64  feet  in  depth.  At  the  base  of  the  foot-hills  it  consists  chiefly  of 
large  bowlders,  decreasing  eastward  from  large  stones  to  coarse  gravel 
and  sand.  At  the  foot-bills  tbe  water-bearing  strata  is  narrow,  but  it 
widens  ont  for  many  miles  as  the  valleys  are  reached  and  the  grade  of 
the  streams  becomes  less.  The  enormous  snowfall  of  the  mountains 
melting  as  the  season  advances  must  nnder  even  ordinary  conditions 
pass  into  the  earth  at  least  one-third  of  its  entire  volume.  Under  vary- 
ing conditions  a  large  amount  is  lost  below.  It  is  tbe  recovery  of  the 
water  that  promises  the  greatest  and  most  beneficial  results  through- 
out the  whole  plains  region  eastward  to  tbe  line  of  industrial  humidity. 
The  problems  involved  in  these  suggestions  have  b>-en  almost  wholly 
overlooked  or  ignored  by  the  bydrographic  engineer  and  the  geologist. 
Practical  men,  whose  experiences  and  suggestions  are  so  often  made 
the  jest  of  the  savant,  have  not,  however,  overlooked  them. 
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OAPAOITT  OP  THE   GEAVKI.  STRATA  FOB  WATER  STORAGE. 

Your  committee  dwells  on  the  facts  presented  in  the  Colorado  testi- 
mony (vol.  3)  bearing  upon  the  questions  here  stated.  That  evidence 
demands  careful  study,  because  in  these  facts,  your  committee  believes, 
the  way  opens  to  a  reasonable  solution  of  many  reclamation  questions 
in  the  area  lying  between  the  ninety-seventh  and  one  hundred  and  fifth 
degrees  of  west  longitude.  Mr.  West,  one  of  the  most  intelligent  wit- 
nesses heard  at  the  Greeley  session,  stated  that — 

Tbe  amount  of  water  that  may  be  stored  in  a  cubic  foot  of  moil  or  gravel,  when 
fullv  saturated,  bus  been  ascertained  bj  carefnl  experiment  to  be  as  follows:  Fine 
sand,  2  gallons;  coarse  sand,  2$  callous;  sand  and  fine  grave),  :i  gallons;  coarse 
gravel  and  small  stones  tbe  size  of  hen's  eggs,  3.6  gallons.     As  a  cable  foot  o. . 

7.5  American  gallons,  it  will  be  seen  that  very  large  gravel  beds  contain  fall; 

half  water.  Water  is  found  in  all  tbe  dry  creeks  anil  toe  valleys  adjacent  thereto  in 
northern  Colorado,  east  of  the moun tains,  at  varying  depths  from  2  to  "20  feet.  Actual 
tests  have  been  made  verifying  this  matter.  *  "  *  As  investigation  goes  on,  the 
area  of  land  known  to  have  underground  reservoirs  of  water  at  *  nominal  depth 
from  the  surface  is  largely  increased. 

In  addition  to  the  5,000,000  acres  already  assumed  to  be  reclaimable  by 
mechanical  means  in  pnmping  water  from  below,  it  is  estimated  by  the 
same  authority,  that  in  seven  of  tbe  southern  counties  300,000  acres  more 
can  be  added. 

There  is  much  waste  land  in  these  counties.  The  depth  to  water  averages  from  6 
to  S3  feet  and  the  supply  seems  enormous,  entire  rivers  and  creeks  flowing  into  the 
sand  and  being  lost  for  surface  irrigation.  Fuel  is  plentiful  and  cheap  in  these 
counties,  coal  costing  from  jl  to  $6  per  ton,  according  to  locality.  In  New  Mexico  it 
is  estimated  that  1,500,000  acres  can  be  reclaimed  by  mechanical  power.  There  is 
much  waste  land  in  that  Territory.  The  depth  to  water  is  usually  from  10  to  50  feet 
and  the  sopply  of  water  near  the  surface  seems  very  targe.  Fuel  is  plentiful  and 
usually  cheap.  Coal  costs  from  f  1  to  (6  per  ton.  Mesqoite  la  used  for  fuel  in  some 
localities. 

The  same  conditions  and  means  are  found  and  can  probably  be  applied 
to  large  areas  in  other  States  and  Territories.  Another  witness  testified 
to  his  observation  of  conditions  that  re-enforce  the  suggestion  already 
made.     He  said : 

Another  feature  of  the  country  adjacent  to  us  is,  that  east  of  us  is  a  system  of  sink- 
holes. You  understand,  I  suppose,  what  is  meant  by  that.  Those  have  for  their 
substratum,  you  might  say,  beds  of  sand.  I  am  satisfied,  from  my  experience,  that 
those  sand-beds  can  be  made  places  for  the  storage  of  water.  Our  experience  shows 
that  wherever  irrigation  is  employed  springs  break  out  where  under  ordinary  circum- 
stances they  never  flowed,  and  they  frequently  flow  along  into  the  winter,  sometimes 
throughout  the  winter ;  and  if  these  sand-beds  were  infiltrated  with  water  I  am  sat- 
isfied that  it  would  constitute  a  constant  source  of  supply  to  the  stream  below, 'be- 
cause water  in  those  sand-beds  finds  its  way  to  the  stream.  They  generally  overlie 
a  stratum  of  alluiniuous  shale  which  is  impervious  to  the  water,  and  it  will  flow  out 
to  tbe  stream  and  constitutes  a  continuous  flow.  , 

Proleesor  Carpenter,  speaking  of  the  same  problems,  also  strengthens 
the  theory  of  mountain  drainage  snpply.  Referring  to  the  Republican 
basin  in  northeast  Colorado,  and  its  water,  he  said  : 


Its  supply  must  come  from  tbe  mountain*,  I  think,  indirectly.  It  can  not  come 
from  the  seepage  of  irrigation  in  that  immediate  vicinity.  The  water  from  the 
mountains  must  outcrop  at  various  places,  as  we  know  it  does  at  the  head  of  tbe  Re- 
publican River,  and  so  on  through  Kansas.  The  Republican  River  rises  in  tbe  eastern 
part  of  tbe  State  entirely  away  from  tbe  mountains  or  any  perpetual  water-shed  or 
water  supply  in  the  sense  of  rains  or  snow,  yet  I  believe  it  is  a  perpetual  stream  and 
they  are  irrigating  from  it. 

STORM  WATER  SURPLUS  AND  EXTENT. 

State  Engineer  Maxwell  presented  charts  and  statements  to  your 

committee  in  relation  to  the  surplus  waters  that  are  now  entirely  lost. 

The  facts  that  be  and  other  witnesses  gave  bear  strongly  and  show 
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clearly  the  necessity  of  storage  facilities.  They  illustrated  the  peculiar 
hydrographic  phenomena  of  our  mountain  sections.  For  example,  Engi- 
neer Maxwell  showed  that  on  August  1,  1888,  Clear  Greek,  Arapahoe 
County,  discharged  8,700  cubic  feet  within  two  hours.  The  ditch  takes 
but  1,131  feet.  There  was  consequently  lost  6,500  cubic  feet  per  second 
of  time,  or  in  all  17,296,800  cubic  feet.  That  is  sufficient  water  to  cover 
1,086  acres  12  inches  deep.  Coal  Creek,  in  the  same  year,  discharged 
on  one  occasion  in  three  boars  over  963  cubic  feet  per  second.  On  an- 
other occasion  the  same  creek  discharged  in  a  short  time  6,076  cubic 
feet  per  second.  The  amount  of  water  lost  in  the  first  instance  was 
10,453,720  cubic  feet,  or  sufficient  to  cover  240  acres  with  one  solid  fool 
of  water.  In  the  other  the  loss  was  43,747,200  cubic  feet,  or  sufficient 
to  irrigate  1,004  acres  with  acre- foot  of  water.  These  isolated  instances, 
as  to  the  extent  of  the  storm  and  surplus  waters,  show  what  may  rea- 
sonably be  expected  in  that  direction  when  fuller  survey  and  investiga- 
tion is  had,  and  the  energy  of  the  people  with  the  aid  of  capital  shall  be 
united  in  the  construction  of  storage  reservoirs. 

THE  PRODUCTIVE  VALUE  OF  THE- STATE. 

Colorado  is  especially  adapted  to  the  production  of  the  grains, 
grasses,  and  roots  of  the  temperate  zone.  The  eastern  foot-hills  are 
found  valuable  for  the  fruits  thereof,  while  in  the  valleys  of  the  west- 
ern slopes  the  finer  fruits,  Bach  as  grapes,  apricots,  etc.,  can  be  profit- 
ably raised.  In  the  San  Juan,  to  the  southwest,  the  semi-tropical 
fruits  and  crops  will  be  cultivated  successfully  on  the  mesa  and  valley 
lands. 

Of  the  area  of  Colorado,  98.2  per  cent,  is  not  in  farms.  Of  tillable 
land  the  area  is  23.8  percent;  grass  land,  29;  woodland,  3.8:  and  the 
unproductive  is  rated  at  43.4  per  cent.  Colorado  stands  as  to  produc- 
tivity as  follows : 
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Prom  1884  to  1889,  the  public  domain  lying  within  the  borders  of 
Colorado  has  been  occupied  to  the  total  of  9,155,561  acres.  This  is  within 
less  than  1,000,000  acres  of  the  total  amount  of  arable  land  which,  in 
1880,  the  Public  Lands  Commission  declared  was  the  whole  arable  area 
left  for  settlement.  Again,  it  is  evident  that  the  specialists  do  not 
know  all  the  facts  or  are  able  to  accurately  forecast  the  future. 

AS  TO  THE  ECONOMIC  VALUE  OF  SHALL  HOMESTEADS. 

The  farmer  witnesses  before  your  committee  were  nearly  all  disposed 
to  advocate  large  farms.  On  the  other  hand,  business  men  interested 
in  the  welfare  of  the  State,  loaners  of  money  on  farm  mortgages,  ditch 
owners,  and  others  advocated  the  division  of  the  land  into  small  hold- 
ings.    One  witness  declared  emphatically  that  he  believed — 

The  homestead  law  ought  to  be  amended  10  that  one  person  oonlil  not  acquire  more 
than  40  acres  of  land  under  ita  provisions  in  the  arid  region.  My  reasons  for  this 
position  are,  first,  the  average  farmer  conhi  make  more  money  farming  40  acres  of  land 
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by  irrigation  than  he  can  a  larger  amount.  Tim  homesteader  ii  a  poor  man,  gener- 
ally. He  must  borrow  the  money,  at  a  very  high  rare  of  interest,  with  which  to  im- 
prove bin  land  and  live  upon  it,  to  provide  himself  with  the  necessary  farming  imple- 
ments. He  must  go  in  debt  for  water,  and  wait  for  the  harvest  season  for  any  returns 
from  bis  toil  and  expense*.    II  be  lias  160  acres,  bis  greut  desire  to  improve  it  all  causes 

him  to  buy  too  much  water,  too  much  farming  machinery— in  short,  it  Causes  him  to 
shoulder  too  much  debt.  Hie  taxes  and  expenses  are  greater,  and  be  is  not  capaci- 
tated to  farm  so  much  land,  and  farm  it  well,  and  the  result  is  bis  harvest  is  no 
greater  than  it  would  bave  been  had  he  carefully  cultivated  a  smaller  tract.  >  ■  * 
The  law  ought  to  be  changed  so  as  to  make'  the  cultivation  of  the  laud  for  a  given 
time  requisite  to  obtain  title,  rather  than  occupancy.  Land  that  is  cultivated  in  tbe 
arid  region  muht  have  water.  If  the  farm  is  once  put  into  a  state  of  cultivation,  and 
has  a  waier-right  attachment,  there  is  no  danger  but  that  it  will  be  occupied,  and 
forever  after  be  a  home  for  somebody.  But  under  the  law  aa  It  now  is,  a  homesteader 
may  put  upon  the  laud  a  trifling  building,  ever  so  small  and  worthless,  sleep  there 
occasionally,  but  in  reality  live  elsewhere,  and  in  a  short  time  have  title  from  the 
Government,  called  a  homestead,  which,  in  reality,  remains  wild  land.  The  spirit  of 
tbe  homestead  law  is  violated,  there  is  no  home  npon  the  land  ;  it  is  used  entirely  for 
speculative  purposes.  .  I  am  not  stating  an  exceptional  case.  In  many  localities  it 
has  been  and  ia  now  the  rule  to  obtain  what  is  miscalled  a  homestead  iu  this  way. 

The  evidence  of  Thomas  F.  Dim  bar,  whose  business  is  that  of  loan- 
ing money  and  estimating  land  values  for  mortgage  purposes,  is  so 
clear  and  forcible  on  Ibis  that  he  is  quoted  at  some  length  here : 

As  a  rule,  I  do  very  little  in  non-irrigated  lands  because  we  think  them  of  very 
little  value.  Very  few  crops  can  lie  grown  with  any  certainty  on  what  we  call 
dry  lands.  I  confine  my  loans  almost  exclusively  to  lauds  tinder  ditches  and  with 
ditch  rights  attached.  *  "  *  Iu  the  best  counties,  Larimer  and  Weld,  land  that 
is  well  improved  and  well  down  iu  grasses,  under  a  ditch  that  is  reliable  and  with 
perpetual  water-right  attached  to  the  land,  go  aa  high  as  from  $50  to  $75  an  acre,  the 
very  choicest ;  tbe  second  class  from  (25  to  150 ;  that  is,  for  loaning  purposes.  They 
could  be  sold  and  tbey  do  sell  for  that.  Takiug  tbe  new  places,  like  the  San  Luis 
Valley,  with  perpetual  water-right,  attached  to  tbe  laud,  the  advances  on  loans  on 
mortgage  average  from  (3  to  (5  per  acre.  The  highest  advances  made  in  tbe  State 
will  probably  range  at  (25  per  acre.  The  medlnm  advances,  about  f  10.  The  lands 
that  can  not  be  irrigated  in  tbe  San  Luis  Valley  are  only  good  for  grazing,  and  are 
not  worth  over  |1.25  an  acre.  Lands  under  one  of  those  ditches  without  aperpetnal 
water-tight  to  enable  tbe  acquiring  owner  to  get  water  would  be  worth  from  |5  to 
$6  an  acre. 

Under  cultivation,  continued  Mr.  Dunbar,  its  value  depends  thereon. 
He  said : 

The  trouble  is  with  a  man  living  on  160  acres  of  land,  carrying  a  mortgage  on  the 
whole  and  only  cultivating  25  or  50  acres.  The  holdings  are  too  large.  We  want 
smaller  holdings  ot  land  and  better  use  of  what  we  bave.  There  should  be  close  till- 
age, so  as  to  make  every  gallon  of  water  tell  on  every  square  yard  of  ground.  They 
can  not  do  it  now.  A  man  could  well  support  and  bring  up  his  family  on  40  acres  if 
thoroughly  well  tilled,  where  be  could  do  the  work  himself.  He  attempts  to  grab 
320.  The  consequence  is  he  has  only  got  10  per  cent,  of  his  land  producing  anything, 
or,  if  he  does  attempt  to  cultivate  it,  he  has  to  do  so  by  expensive  and  inefficient 
labor.  He  goes  to  an  expense  fur  machinery  and  gets  no  result.  Instead  of  plowing 
10  inches  deep,  he  plows  3  inches  deep  and  goes  over  a  large  area.  Forty  acres  is 
enough  for  a  man  to  live  on  with  his  family.  Of  course,  he  can  not  do  that  by  rais- 
ing wheat  and  oats.  He  should  have  fruit,  vegetables,  bops,  and  so  on.  There  is  a 
large  demand  for  hops.  1  know  a  man  making  (300  or  WOO  an  acre  on  hops,  and  a 
man  can  easily  make  (100  an  acre  on  alfalfa.  To  get  the  beat  results  a  man  must  have 
a  small  area  and  cultivate  closely  and  have  a  supply  of  farm-vard  manure.  Our  soil 
here  is  very  heavily  charged  with  mineral  matter  and  is  very  deficient  in  manure  ma- 
terial. He  must,  grow  a  variety  of  crops.  We  do  not  want  men  to  raise  a  large  sur- 
plus, but  we  want  large  communities  and  to  have  tbe  land  more  closely  cultivated, 
so  as  te  bring  our  population  nearer  together,  and  have  them  produce  everything 
that  men  can  and  need  to  live  upon.  That  is  what  brings  wealth  into  any  State.  An 
on r  immigration  comes  from  non-irrigated  districts.  Everything  her"  <•—-—*--—<■ 
immigrants.  Tbe  conviction  is  forteil  on  my  miud  that  a  m-"  —  •— 
acres  thoroughly  cultivated  than  1K0  acres  half  cultivated. 

My  observation  is  that  a  man  is  better  ofl'  with  40,acres  in  the  arid  belt  with  evei 
foot  of  it  well  cultivated,  and  his  crop  thoroughly  attended  to,  thau  he  is  to  have  II 
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acres  ek Imped  over.  The  man  witMO  acreein  the  arid  belt  well  cultivated  will  make 
more  clear  money  in  the  end.  1  will  lend  him  25  per  cent,  more  money  nn  40  acres 
of  well  cultivated  land  than  on  1130  acres  half  cultivated.  The  men  that  have  a  sec- 
tion of  land  have  to  have  machinery  and  all  that.  Then  a  man's  water-right  will  go 
farther  on  a  email  farm.     Hie  supply  of  water  would  have  to  be  all  put  on  at  the  same 

Leaving  Colorado  your  committee  held  sessions  at  Cheyenne,  Wyo., 
and  Ogaliala,  Nebr.,  closing  at  tbe  latter  places  the  extended  and 
exhaustive  field  of  inquiry  that  it  has  conducted. 

WYOMING  AND  ITS  HYDROLOGY. 

The  area  of  Wyoming  embraces  four  distinct  drainage  systems  or 
basins.  The  Rocky  Mountains  proper,  passing  from  Colorado  northward 
through  the  middle  of  the  region,  forms  on  Its  eastern  slopes  the  im- 
portant drainage  division  of  the  North  Platte  and  its  tributaries. 
>  North  of  this  section  and  east  of  the  Big  Horn  Mountains  lies  a  region 
abundantly  watered  by  streams  that  form  part  of  the  Yellowstone  sys- 
tem. They  only  need  diversion  to  supply  the  agricultural  wants  ot 
that  rich  and  fertile  section.  Westward  of  the  same  range  the  impor- 
tant valleys  and  bench  lands  of  the  Big  Horn  and  Wind  Rivers  form  a 
third  division.  Fed  by  the  precipitation  falling  ou  the  western  slope  of 
the  continental  divide,  is  a  considerable  part  of  the  Snake,  Green,  aud 
Bear  Biver  basins  belonging,'  by  their  configuration,  to  tbe  great  interior 
region  of  our  western  mountain  system.  This  makes  a  fourth  hydro- 
logical  division. 

There  are  over  four  hundred  mountain  streams  within  the  borders  of 
Wyoming,  and  the  mountain  area  from  which  they  flow  contains  at  least 
35,000  square  miles,  22,400,000  acres.  The  Territorial  engineer,  El- 
wood  Mead,  claims  as  a  moderate  computation,  that  the  annua!  precipi- 
tation on  these  storm-condensers  aud  moistnre-storera  will  average  not 
leas  than  3  solid  feet  of  water.  This  estimate  contains  60,000,000  acre- 
feet;  an  amount  sufficient^  at  the  rate  per  annum  of  1  acre-foot  for  80 
acres,  to  irrigate  10,000,000  acres  of  land.  Major  Powell  has  made  an 
estimate  as  high  as  12,000,000  acres.  Tbe  precipitation  is  there,  the 
mountains  offer  nnequaled  op  port  unities  for  storage,  the  numerous 
water-courses  can  be  rendered  available  with  added  artificial  facilities 
for  full  distribution,  aud  the  laud  will  present,  with  its  broad  levels  and 
fertile  qualities,  an  easy  work  for  the  engineer  and  ample  return  to  the 
farmer. 

The  agricultural  possibilities  of  Wyoming  are  almost  as  great  as  its 
pastoral  facilities,  and  they  have  been  considered  uueqnaled  by  the 
ranchman  and  cattle-raiser.  It  is  worthy  of  note  as  an  illustration  of 
the  development  of  the  new  West,  that  even  in  the  territory  that  has 
been  almost  wholly  given  over  to  stock-raising  on  a  large  scale,  the 
necessity  for  systematizing  that  business  has  compelled  a  resort  to  irri- 
gation on  a  large  scale,  in  tbe  cultivation  of  grasses  as  well  as  grain,  in 
order  to  secure  permanent  feed. 

IRRIGATION    RESULTS. 

The  ditch  statistics  of  Wyoming  are  remarkable  for  the  growth  they 
exhibit  in  that  direction.  The  great  extent  of  mileage  and  tbe  very 
large  area  "  under  water,"  does  not,  however,  testify  to  a  large  de- 
gree of  arable  cultivation.  The  water  is  nsed  most  largely  to  secure 
and  increase  the  pasture  needs  for  tbe  great  herds  maintained  thereon. 
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From  Engineer  Mead's  report,  made  to  your  committee,  the  following 
table  is  given: 

Irrigation  development  by  JUtrictt. 
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than  80,000  acres  are 


Of  tbia  area  of  nearly  2,000,000  acres  not  more 
under  cultivation  other  than  for  stock  purposes. 

WATER  LEGISLATION  IN  WTOMING. 

Iu  legislation  for  the  regulation  of  the  water  supply  Wyoming  has 
very  largely  followed  the  example  set  by  Colorado.  It  has  had  the  ad- 
vantage thereby  of  being  enabled  to  provide  against  some  of  the  demon- 
strated failures  of  the  older  community.  Bat  it  has  nevertheless  copied 
its  fundamental  error,  in  permitting  the  control  and  rental  of  water  as 
a  matter  apart  from  the  land  which  it  is  designed  to  serve.  Engineer 
Mead  shows  the  nature  of  the  records  required  in  the  following  state- 
ment : 

Under  the  Territorial  Iaws  the  owner*  of  tbe  ditches  are  required  to  file,  in  the 
offices  of  the  county  clerks  of  the  various  counties,  a  statement  showing  their  capacity, 
location,  acreage  watered,  and  such  additional  facta  SB  are  required  to  inaliu  a  com- 
plete record.  A h  there  ie  no  penalty  attached  to  a  failure  to  comply  with  this  require- 
ment.many  ditches  are  not  recorded,  probably  five  hundred  iu  the  whole  Territory, 
and,  owing  (o  defective  blanks  used  at  first,  many  that  are  recorded  have  made  in- 
complete statements,  so  that  it  ie  impossible  to  state  accurately  the  area  reclaimed. 
The  present  extent  of  irrigation  development  is  an  extraordinary  record  when  it  is 
remembered  that  it  ie  principally  tbe  work  of  the  past  ten  years.  In  extent  the  irri- 
gated area  exceeds  the  average  of  the  land  farmed  in  each  of  the  New  England  States 
and  should  forever  put  at  rest  tbe  cavil  or  question  as  to  the  ultimate  wealth  and 
greatness  of  this  Commonwealth.  If  tbe  pioneers  in  this  work  uitfi,  una  ded  anil  under 
great  disadvantages,  produce  such  results,  what  may  not  l>u  accomplished  through 
the  intervention  of  ample  capital  or  of  State  or  national  aid  T 

The  constitution  of  tbe  proposed  new  State  enforces  and  broadens 
even  tbe  doctrine  that  water  is  public  property  subject  to  supervision 
for  beneficial  uses  only. 

REQUEST  MADE  FOB  A  LAND  GBANT. 

Tbe  session  held  at  Cheyenne,  in  Wyoming,  was  notable  also  for  the 
vigorous  presentation  through  Engineer  Mead  of  a  carefully  prepared 
argument  and  demand  ou  the  General  Government  for  the  transfer  in 
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support  of  irrigation  development  of  the  public  domain  remaining 
within  the  borders  of  Wyoming.  The  same  policy  was  suggested  in 
Nevada;  but  in  Wyoming  evidently  it  had  been  carefully  considered 
by  leading  citizens,  who  put  Engineer  Mead  forward  as  their  repre- 
sentative.    In  stating  this  position  Mr.  Mead  said : 

1  want  to  say  first  what  has  been  the  development  of  this  Territory  before  I  give 
the  plan.     We  have  found  it  impossible  and  unsatisfactory  to  combine   under  the 

Ereeeut  system  of  land  owning.  The  result  has  been  that  people  have  combined  and 
iiilt  a  dilcfa  to  water  merely  their  own  claims.  We  have,  in  this  Territory  to-day 
probably  three  thousand  ditches  built,  though  there  are  on  record  only  two  thousand 
five  bnndred  and  fifty.  The  great  majority  of  those  are  individual  ditches.  Each 
settler  who  went  on  a  stream  built  an  individual  ditch  to  water  his  own  claim. 
Another  settler  came  and  did  likewise.  I  can  show  you  on  the  office  maps  twenty-six 
ditchea  on  one  stream  in  one  township.  The  Territory  is  charged  with  a  division  of 
water  between  those  several  claimants.  Take  a  stream  80  miles  long  and  undertake 
to  divide  the  water  between  eighty  claimants,  and  you  will  understand  the  difficulty. 
That  plan  is  immensely  wasteful  of  water  and  of  everything.  It  is  very  difficult  to 
maintain  those  ditches.  The  average  expense  of  watering  land  by  that  system  is 
over  $10  an  acre.  If  we  could  have  nigh  laud  channels  that  would  water  those  areas, 
it  should  not  cost  half  that  much  to  get  the  water  on  the  land,  and  more  water  would 
get  on  it.  My  idea  is  to  turn  this  land  over  to  the  Territory  or  to  the  local  govern- 
ment, under  such  regulation!*  as  will  secure  its  final  disposal  to  actual  settlors,  and 
the  Territory  could  put  tlte  companies  under  such  restrictions  as  would  secure  ditches, 
and  could  also  manage  the  work  of  tbeir  being  settled  by  actual  settlers.  We  would 
then  have  a  system  that  could  be  intelligently  planned. 

This  would  be  my  plan:  To  turn  these  lands  over  to  the  States.  The  proper  pro- 
cedure would  then  be,  either  for  the  State  or  tfae  National  Government  to  locate 
these  canals  on  the  streams,  say  where  they  ought  to  be.  Then  it  can  make  a  close 
estimate  as.  to  the  cost  of  construction,  and  what  it  would  cost  to  operate  the  same. 
I  wonld  then  allow  private  capital  to  build  that  ditch,  and.would  permit  the  com- 

Sanies  to  charge  (to  have  an  agreement  in  the  first  place  that  tbey  might  charge)  a 
lir  rental  for  the  w.ater,  and  I  would  provide  for  that  to  be  continued  subsequently, 
if  necessary.  Then  in  regard  lo  the  laud,  I  would  do  this:  I  wonld  permit  the  ditch 
companies,  perhaps,  to  have  the  management  of  the  settlement.  I  would  make  them 
colonization  agents,  but  I  would  have  the  State  itself  pass  the  title  to  the  settler.  I 
would  not  make  any  title  absolute  nntil  I  knew  that  it  was  a  bona  fide  settlement ; 
but  I  would  put  the  settlement  of  if  in  the  hands  of  the  ditch  companies.  They  will 
have  the  greatest  interest  in  securing  settlement.  What  the  ditch  company  needs  is 
an  assurance  tent  the  land  will  be  settled  when  the  water  is  there.  They  want  to  be 
in  a  position,  as  soon  us  the  ditch  is  built,  to  run  it  the  neit  year  to  its  full 
capacity.     If  they  cau  do  that  they  can  furnish  water  at  a  much  less  rental. 

In  answer  to  a  question  relating  to  the  regulation  of  the  price  of  water 
Mr.  Mead  further  said : 

Land  upon  which  there  is  no  ditch  in  this  Territory  will  have  a  price  varying  from 
16  cents  to  {l.ijO  per  acre— I  mean  grazing  laud-.  If  you  construct  a  ditch  over  such 
loud,  say  a  large  ditch,  so  as  to  make  it  certain  that  there  will  be  a  considerable  settle- 
ment there,  that  land  is  ultimately  reclaimed,  and  the  result  will  be  that  the  land 
will  enhance  iu  value  from  the  construction  of  that  ditch  from  (5  to  f  15  per  acre. 
Suppose  a  ditch  company  goes  iu  at  the  present  time  to  build  that  ditch  and  make  it 
" "  nible  for  the  pre-empror  or  homesteader  or  any  one  with  a  timber  claim  to  go  and 
on  the  land,  settle  down,  and  get  a  title  to  the  laud  without  in  any  way  contrib- 
uting to  that  enterprise  of  the  ditch  company,  it  makes  it  possible  for  him  to  reap 
that  unearned  increment. 

INTERSTATE  WATER  USES. 
Wyoming,  like  Colorado,  contains  the  sources  of  important  inter- 
state water  courses.  Governor  Warren  was  emphatic  iu  expressing  the 
opinion  that  the  use  of  water  in  Wyoming,  however  fully  it  might  be 
consumed  for  irrigation  purposes,  would  not  eventually  injure  any  ad- 
jacent State  or  Territory.    He  said : 

No  matter  how  we  wonld  nee  the  water  in  Wyoming,  I  can  not  conceive  of  any 

Stem  that  would  not  benefit  the  surrounding  States  and  Territories.     It  is  possible 
I  some  evidence  may  have  been  adduced,  or   may  be  offered,  showing  that  the 
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Platte  River  haa  less  water  east  of  here  on  account  of  Irrigation.  In  answer  to  that, 
I  should  aay  that  if  it  is  so,  it  bi  became  the  water  lelargely  takeuoutfin  tbe  Ant  year's 
irrigation  of  large  tracts  of  land.  If  .von  take  out  a  stream  and  distribute  the  water 
overs  great  area,  it  will  show  less  water  the  first  season  for  a  few  miles  below,  but, 
it  never  fails,  later,  to  irrigate  sufficiently  with  lesa  water.  There  Is  one  stream  I 
know  of  that  has  been  controlled  by  one  company  for  eight  or  ton  yean.  Originally 
that  was  a  stream  coming  from  springs  that  would  ran  down  about  50  rods,  proba- 
bly, and  sluk  again. .  At  many  points  that  stream  would  be  totally  dry  for  three 
months  in  the  year.  They  have  taken  out  tbe  water,  and  at  the  present  time  the 
water  is  not  need  at  all  upon  what  was  formerly  irrigated  land,  but  is  spread  on  the 
bill  side.  What  was  formerly  irrigated  is  now  ditched,  and  tbe  water  is  taken  from 
there.  That  is  a  surplus  of  water  which  is  carried  down  the  hill,  so  that  the  purpose 
ts  to  drain  oat  the  water  down  below.  I  aay  this  very  frankly  that,  if  I  were  a  citi- 
zen of  Nebraska  or  any  other  State,  and  had  interest  in  the  waters  that  flowed  from 
Wyoming,  I  would  be  glad  to  see  irrigation  practiced  Just  as  extensively  as  the  water 
would  warrant.  In  other  words,  I  would  like  to  have  the  waters  kept  back  and 
stored  in  t  he  land  rather  than  have  them  come  down  in  tbe  flood  time.  There  might 
be  slight  suffering,  except  on  some  large  stream  where  very  large  operations  conld  be 
conducted,  but  as  a  general  thing  the  operations  on  any  one  stream  would  not  be 
felt.     When  the  soil  was  once  filled  it  would  operate  to  make  the  land  need  less  irri- 

FBBTILITT  OF  SOIL  AND  PRODUCTS. 

Ex-Governor  John  W.  Hoy  t,  in  reply  to  questions  asked  of  tbe  crops 
produced  by  irrigation  in  eastern  Wyoming,  especially  on  Laramie 
Plains,  said : 

I  simply  know  that  the  experiment  has  been  made  itf  producing  tbe  different 
cereals,  wheat,  rye,  oats,  and  barley.  Tbe  work  was  begun  Ave  years  agn  and  proved 
successful ;  in  some  places  even  without  irrigation.  Tbe  experiment  was  not  a  large 
one,  covering  only  perhaps  10  or  20  acres,  nut  it  was  very  satisfactory.  Potatoes 
are  grown  in  tbe  garden  pints  of  tbe  city  of  Laramie.  The  product  is  very  fine  and 
tbe  yield  very  large.  A  good  deal  of  snow  falls  apon  the  mountains  there.  The 
streams  have  theit  sources  in  the  Medicine  Bow  range,  and  the  streams  very  often 
are  flooded  and  overflow  at  the  banks,  so  that  a  very  Targe  amount  of  water  could  be 
saved  at  that  season  of  the  year  that  now  goes  to  waste.  If  tbat  could  be  stored 
(and  there  are  natural  basins  in  which  it  conld  be  stored)  the  waters  of  the  Bis; 
Laramie  would  be  able,  from  a  reservoir  supply,  to  irrigate  a  large  body  of  land? 
There  are  about  200,000  acres  of  beautiful  land  lying  between  the  Big  and  Little 
Laramie  Rivers,  very  rich,  productive  soil,  which  would  produce  very  handsome 
crops  of  nearly  every  sort  except  Indian  corn,  if  watered.  There  is  already  a  ditch 
there  taking  some  of  the  water  of  the  Laramie,  but  there  is  a  large  quantity  of 
water  still  in  reserve,  and  there  are  natural  basins  in  which  the  surplus  conld  be 
stored  when  not  needed. 

I  have  no  question  as  to  the  possibility  of  producing  fine  crops  there.  The  speci- 
mens of  wheat  that  I  saw  must  have  yielded  40  bushels  to  the  acre,  and  they  nave 
claimed  50  bushels.  Oats  are  produced  in  very  large  yields.  Wheat  is  not  grown  to 
any  considerable  extent  there;  none  of  those  crops,  I  ought  to  say,  are  grown  to  any 
considerable  extent  as  yet.  The  water  supply  has  not  been  sufficient  and  the  persona 
who  own  the  lands  and  would  be  encouraged  under  favorable  conditions  to  commence 
tbe  cultivation  of  crops Jiave  been  delaying  on  account  of  tbe  condition  of  tbe  water 
supply. 

I  may  not  be  able  to  furnish  exact  data,  but  I  hear  of  300  and  -100  bushels  of  pota- 
toes to  the  acre.  Tb*  vegeiable  crop,  I  onght  to  any,  is  vefy  remarkable.  The  root 
crop*  are  veiy  fine.  There  Is  a  beginning  also  in  the  cultivation  of  small  fruits  and 
eveu  with  apples,  so  that  many  of  our  people  are  beginning  to  think  of  planting 
fruits,    1  am  speaking  of  the  Lnramie  Plains  especially. 

The  chief  agricultural  area  of  Wyoming  at  present  is  fonnd  in  the 
northeastern  portion  of  the  Territory,  in  the  counties  of  Johnson  and 
Sheridan.    One  of  tbe  witnesses  said : 

tn  the  two  counties  there  are  6,200,000  acres.  By  preserving  the  water  I  have  no 
doubt  that  it  could  be  Increased  at  least  five  times  what  It  is  at  present.  There  are 
about  450,000  acres  at  prerent  under  irrigating  ditches.  There  is  water  enough  in  an 
ordinary  season.  There  has  not  beeu  this  season,  on  account  of  the  light  fall  of  snow 
last,  winter.  The  present  supply,  if  properly  distributed,  would  irrigate  at  least  640,000 
acres.  I  think  tbat  by  the  construction  of  storage  reservoirs  in  the  Big  Horn  and 
preserving  the  waters,  2,000,000  or  2,500,000  acres  can  be  irrigated  counting  both 
sides  of  the  range  In  Johnson  and  Sheridan  Counties,    On  the  east  side  of  the  range 
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the  soil  i»  a  block  funnily  loam,  very  rich.  On  the  western  side  of  the  range  it  is 
principally  a  red  gypsum  Mil,  very  deceptive  to  look  at,  but  very  rich  in  the  produc- 
tion of  crops,  being  tnixttd  with  the  loam.  There  are  45,000  acres  now  under  ditch, 
snd  between  300,000  and  350,000  acres  are  already  practically  Irrigated.  The  other 
portion,  100,000,  is  not  yet  folly  reclaimed.  It  is  mostly  the  second  or  third  bench  or 
mesa  land.  In  1B87  there  were  1,729  acres  cropped  to  wheat ;  7,816  cropped  to  oats. 
Tbe  amount  cropped  to  barley  was  qniteamatl,  perhaps  not  over  150 or  300  acres.  The 
oat  and  wheat  portion  has  been  increased  very  nearly  if  not  quite  100  per  cent,  since 
that  time.  The  barley  area  has  probably  been  increased  to  1,000  acres.  About  one- 
half  the  balance  of  the  land  was,  in  1687,  cropped  to  bay.  That  has  been  increased 
■boot  only  75  per  cent.,  owing  to  the  laok  of  facilities  fur  getting  the  products  ont  of 
the  country  on  account  of  the  long  distances  from  rim  railroads. 

THE  SUBTERRANEAN  SUPPLY 

A  remarkable  artesian  basin,  chiefly  so  because  of  the  high  altitude 
of  its  location,  is  found  within  the  plateau  known  as  Laramie  Plains. 
This  location  is  much  higher  than  the  artesian  belt  at  Denver  and 
vicinity.  It  has  development  sufficient  only  to  indicate  its  possibili- 
ties. The  water  of  the  wells  is  chiefly  used  for  domestic  and  stock  pur- 
poses, bat  use  has  also  been  made  of  it  in  irrigation.  The  Territorial 
engineer  regards  this  and  other  evidences  of  artesian  waters  as  of  con- 
siderable importance  to  future  development. 

THE  WATERS  OF  WESTERN   NEBRASKA. 

The  last  session  was  held  at  Ogallala,  in  western  Nebraska.  The 
people  of  that  region  have  been  like  those  of  the  Dakotas  and  Kansas, 
denying  the  necessity  of  irrigation.  The  increasing  drought  of  the  last 
three  years,  as  well  as  the  varying  nature  of  the  local  precipitation,  has 
awakened  them  to  the  need  and  advantages  to  be  found  in  the  artificial 
application  of  the  water  to  the  land.  Prof.  L.  E.  Kicks,  who  occupies 
the  chair  of  geology  in  the  State  university,  was  the  principal  witness 
at  the  Ogallala  session.  He  declared  that  State  lines  ougbtnot  to  con- 
trol water-supply  storage  or  distribution,  that  each  hydrographic  basin 
embracing  a  river  or  other  large  stream,  and  its  confluents  should,  so 
far  as  water  is  concerned,  within  the  arid  region,  be  under  distinct 
regulations  and  not*  affected  entirely  by  the  needs  of  the  particular 
community  within  whose  territory  the  principal  water  course  may  take 
its  rise.  He  illustrated  his  argument  by  references  to  the  North  Platte, 
a  stream  which  is  not  yet  nsed  up  in  Wyoming  where  it  finds  its  source, 
as  its  confluent,  the  Sooth  Platte,  has  been  in  Colorado.  A  very  large 
area  of  land  could  be  reclaimed  by  it  in  both  sections,  bat  to  do  so 
would  require  engineering  operations  on  a  large  scale.  This  would  need 
to  be  carried  on  by  a  great  corporation,  or  by  State  or  National  au- 
thority. 

Between  the  North  Platte  and  the  Niobrara  River  in  northern  Nebraska, 
there  is  a  great  fable-land  at  a  moderate  elevation.  The  distance  be- 
tween the  two  streams  is  about  100  miles.  The  soil  on  this  plateau  is 
very  fertile,  the  subsoil  is  considered  uneqitaled  for  the  retention  ot 
water.  The  opportunities  for  storage,  according  to  Professor  Hicks,  are 
very  good.  The  eastern  limit  of  the  arid  region  in  Nebraska  will  form 
an  irregular  curve,  the  center  of  which  would  be  at  Fort  McPherson 
or  100°  30'.  The  northern  point  would  touch  91°  and  the  soulberti  rest 
at  110°.  The  valley  of  the  Niobrara  contains  a  large  body  of  land  lying 
very  favorable  for  ditching  and  in  every  way   available  for  irrigation. 
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Tbe  stream  carries  a  large  volume,  and  at  sucb  rapidity  that  the  old 
French  voyageur  called  it  "  the  water  that  runs."  In  the  same  section 
will  be  found  tbe  White  and  Loop  Hi  vers,  with  considerable  tributaries, 
all  available  for  irrigation  purpose*. 

In  south  western  Nebraska  the  Republican  River,  one  of  the  most 
notable  streams  rising  in  tbe  great  plains,  forms  with  its  northwest 
Kansas  area,  a  considerable  hydrographic  basin.  It  has  apparently  no 
mountain  drainage  supply,  unless  from  beneath  the  soil.  Tbe  local 
rain-fall,  to  all  ap]>earances,  furnishes  its  How,  whicb  is  quite  consid- 
erable. All  through  the  Republican  Basin  a  large  supply  of  water  can 
be  obtained  at  short  depths  below  tbe  surface. .  The  rain-fall,  in  tbe  re- 
gion reviewed  by  Professor  Hicks,  is  sufficient,  with  a  small  artificial 
supply  for  tbe  farmer's  use.  In  eastern  Colorado  12  inches  of  water, 
artificially  applied,  is  required.  In  western  Nebraska  the  amount 
needed  will  range  from  2  to  8  inches,  according  to  proximity  to  the 
eastern  line  of  aridity.  The  professor  was  emphatic  in  support  of  a 
thorough  irrigation  survey.  He  pnt  the  amount  of  land  in  tbe  western 
half  of  Nebraska  at  40,000  square  miles,  of  which  total  22,400,000  acres 
could  be  reclaimed  by  the  use  of  water  storage  and  distribution.  Quite 
a  remarkable  artesian  water  belt  was  also  reported. 

A  CHANGE  DEMANDED  IN   PABM  POLICY. 

A  number  of  farmers  testified  before  your  qomtnittee  at  its  last  ses- 
sion. They  all  declared  in  favor  of  irrigation,  aud  gave  evidence  as  to 
the  insecurity  for  farming  purposes  of  the  average  ruin-fall  The  Ne- 
braska testimony,  like  that  in  Kansas  and  Dakota,  strongly  emphasizes' 
the  need  on  the  part  of  the  settlers  upon  the  great  plains  of  the  culti- 
vation of  more  limited  areas  than  is  the  case  at  present.  The  pioneer 
enters  homestead  and  timber-cultnre  quarter  sections,  and  probably 
adds  a  pre-emption  claim.  He  has  but  a  small  amount  of  capital ;  the 
season  is  good,  and  the  rainfall  abundant.  With  these  advantages  the 
large  area  entered  tempts  him  to  extend  farming  operations.  Para- 
doxical as  it  seems,  a  successful  harvest  almost  invariably  causes  the 
pioneer  to  run  into  debt  for  stock,  seed,  and  machinery.  Then  comes 
drought  and  failures,  and  the  farmer  soon  becomes  a  bankrupt. 

It  is  evident  that  if  he  were  to  con'ent  himself  with  more  care- 
ful cultivation  of  a  smaller  area  at  tbe  beginning  of  bis  settlement 
that  he  could  secure  a  supply  of  water  by  local  storage,  wells,  or  ponds, 
sufficient  to  make  certain  in  any  year  tbe  crops  necessary  for  the  sup- 
port of  himself,  family,  and  stock.  Tbe  grasses  on  the  high  plains 
would  enable  him  to  feed  cattle,  aud  his  20  or  30  acres,  intensively  cul- 
tivated, would  give  a  good  supply  of  winter  feed.  By  a  reasonable 
diversity  of  crops  the  farmer  on  the  great  plains  would,  even  under  pres- 
ent conditions,  soon  find  himself  in  possession  of  a  home  without  debt 
and  a  certain  means  of  sustenance.  Local  storage  and  a  well  supply, 
either  or  both,  can  be  secured  in  almost  every  portion  of  the  plains  re- 
gion. It  is  by  such  means  that  the  transition  period,  from  the  present 
insecurity  to  a  permanent  system  of  water  storage  and  distribution,  will 
be  most  surely  sustained. 

IN  CONCLUSION 

Your  committee  submits  the  following  tabulated  estimate  of  the 
areas  under  cultivation  by  irrigation,  and  the  total  "  under  ditch." 
This  table  is  presented  as  approximate,  but  it  is  believed  to  be  within 
the  facts: 
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Total  arm  under  >U<ch  and  irrigated. 


State*  «ji<1  Terrttoriea. 

Under  ditch. 

by  irrigation. 

in_  ' 

IBS.  000 
t,  000,000 
3,000,000 

715,000 

300,000 
»se,ooo 
eo.ooo 

US,  000 
•00,000 
191,000 
100,000 

76]  000 

1,6*7,000 

22i',000 

3,  350,000 

T5,'000 

Xcbraaka .. 

5,000 

70,000 

16, 000 

50,000 

13,001,000 

1.  KB,  000 

In  the  western  part  of  the  State  of  Booth  Dakota,  in  the  region  near 
the  Black  Hills,  there  are  qnite  large  areas  under  irrigation  from  ditches 
and  canals  taking  water  out  of  the  streams  iu  that  country,  which  lands 
amount  to  many  thousand  acres.  The  system  of  irrigation  there  is  be- 
ing yearly  enlarged.  A  canal  now  in  process  of  construction,  your  com- 
mittee is  informed,  will  carry  water  for  distribution  for  such  purpose 
over  some  10  miles  in  length.  Many  of  the  farmers  who  located  in 
the  western  portion  of  South  Dakota  in  an  early  day  were  from  those 
parts  of  the  country  where  irrigation  was  successfully  practiced,  and 
therefore  knew  the  benefits  of  such  practice,  and  upon  settling  on  the 
lands  at  once  made  preparation  for  irrigation,  took  out  the  water  from 
the  streams,  and  proceeded  to  use  it  as  Deeded.  These  early  examples 
were  observed  by  those  settlers  coming  later,  and  thus  large  tracts  of 
the  very  rich  lands  of  that  region  are  free  from  any  danger  of  failure  of 
crops  by  reason  of  drought. 

The  projects  under  way  during  the  past  year  and  partially  completed 
will  bring  the  acreage  •'  under  ditch  "  to  at  least  15,000,000  acres.  Had 
last  year  not  been  one  of  severe  drought,  and  the  closing  one  of  several 
(luring  which  the  water  supply  was  insufficient,  there  would  have  been 
an  irrigated  area  under  cultivation  of  at  least  9,000,000  acres.  British 
India  supports  over  150,000,000  persons  on  lees  than  26,000,000  acres  of 
irrigated  land.  Not  one  irrigated  acre  in  the  arid  region  was  before  irri- 
gation worth  over  $5;  97  per  cent,  of  it  would  not  have  brought  the 
pre-emption  price  of  public  land,  $1.25  per  acre.  Its  average  value  per 
acre  is  not  less  than  $30,  or  a  total  of  $302,520,000  for  the  area  culti- 
vated by  irrigation  in  1889. 

Patting  the  entire  area  "  under  ditch  "  at  $25  per  acre  and  we  have 
a  total  value  of  $389,125,000.  Allowing  for  the  final  reclaimabilitv  of 
100,000,000  acres  out  of  the  1,200,000,000  acres  embraced  within  the 
area  of  whole  or  partial  aridity,  and  allowing  $20  per  acre  for  its  value 
when  brought  under  ditch,  we  shall  have  as  the  result  a  real  estate 
.valuation  of  $2,500,000,000.  It  will,  Indeed,  be  much  more.  Seven- 
tenths  of  the  whole  area  is  still  the  property  of  the  United  States. 
This  public  domain  is  a  trust  for  the  whole  people  ;  those  of  the  future 
as  well  as  those  of  to-day.  The  people  are  moving  westward ;  nothing 
stays  that' movement. 

By  far  the  larger  part  of  our  current  land  entries  are  now  made  well 
within  the  line  of  partial  and  complete  aridity.    Is  it  not  due  then  to 
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the  people,  our  fellow- citizens,  that  we  shall  do  all  that  can  be  done 
properly  to  lessen  the  hardship  of  their  pioneer  life  and  to  enable  them 
to  make  the  most  prosperous  use  of  the  opportunities  that  are*  before 
them  1  Should  we  not  do  the  beat  possible  to  make  available  the  un- 
occupied areas  we  still  possess  f  Has  any  portion  of  our  public  domain, 
from  the  beginning  of  the  history  thereof,  given  any  larger  returns 
in  manhood  or  in  wealth  wrong  by  severe  toil  from  nature's  most  for- 
bidding conditions,  than  that  which  has  been  wrought  out  and  obtained 
in  the  regions  west  of  the  ninety -seventh  degree  of  longitude  1  Your 
committee  asserts  that  there  is  only  one  possible  answer  to  these  ques- 
tions. 

The  passage  then  of  the  measures  proposed  by  your  committee  will 
be  wise  in  policy,  just  in  action,  and  statesmanlike  in  results.  In  any 
event  your  committee  insist  that  the  legislation  that  may  be  adopted 
shall  not  present  any  dubious  phraseology,  so  that  ruder  innocent 
words  the  arid  West  shall  be  deprived  of  two-thirds  of  the  benefits  that 
might  be  derived  from  a  proper  irrigation  survey. 

Congress  certainly  never  intended  to  increase  the  appropriation  for 
topographical  surveying  within  the  humid  areas,  nor  facilitate  the  in- 
direct growth  of  "research  for  science,"  by  allowing  the  use  of  irriga- 
tion-survey appropriations  in  the  making  of  topographical  maps  for  the 
use  of  the  Geological  Survey.  Both  of  these  things  have  resulted  from 
the  past  management  of  the  Irrigation  Survey,  and,  whatever  other 
action  may  be  taken,  your  committee  believes  that  the  facts  it  has  pre- 
sented will  be  a  fin  1  bar  to  sncb  singular  interpretation  of  law  and  ez 
ecutive  duty. 
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VIEWS  OF  THE  MINORITY. 


The  undersigned  members  of  the  Select  Committee  on  Irrigation  and 
Reclamation  of  Arid  Lands,  haying  considered  the  matters  referred  to 
it  by  the  Senate,  and  having  made  as  exhaustive  an  examination  of  ■ 
the  general  qaestions  relating  to  irrigation  in  the  arid  lands  as  time 
would  permit,  have  reached  conclusions  which  they  desire  to  submit  to 
the  Senate.  While  the  report  of  the  majority  of  the  committee  con- 
tains much  valuable  information,  we  and  ourselves  unable  to  agree  with 
many  of  its  statements  and  with  some  of  its  reasoning,  and  we  think 
many  important  facts  are  overlooked.  We  also  disagree  with  its  chief 
conclusions,  and  recommend  Congressional  action  which  is  opposed,  to 
that  recommended  by  the  majority. 

The  following  report  is  arranged  in  sections,  each  one  of  which  treats 
of  a  distinct  topic.  In  them  the  principal  facts  relating  to  the  subject 
under  investigation  by  the  committee  are  arranged  in  order,  so  as  to 
lead  naturally  to  the  conclusions  that  are  ultimately  reached.  Then 
follow,  numbered  in  sections,  the  recommendations  which  it  is  desired 
to  make.  And,  finally,  still  in  numbered  sections,  tbe  bills  and  the  re- 
port submitted  by  the  other  members  of  the  committee  are  examined 
in  detail  and  the  reasons  set  forth  for  dissenting  from  the  recommenda- 
tions and  views  therein  expressed.  An  abstract  of  all  the  sections  is 
here  given,  numbered  to  correspond  with  the  sections  themselves. 

ABSTRACT  OF  THIS  REPORT. 

I.  The  arid  lands  embrace  an  area  of  1,340,000  square  miles  or 
853,600,000  acres.  Of  this  amount  100,000,000  acres  can  be  redeemed 
for  agriculture  through  tbe  agency  of  irrigation  by  using  the  total  sup- 
ply of  the  perennial  streams. 

II.  The  water  supply  of  the  arid  lands  is  to  be  derived  from  the 
dreams,  which  are  the  chief  source;  from  the  storage  of  storm  waters, 
twhich  is  the  second  source  in  importance;  from  pump-wells,  which  are 
he  third  source  in  importance;  aud  from  artesian  wells,  which  have 
some  value  for  horticultural  and  stock-raising  purposes. 

III.  The  subhumid  region  lies  between  the  arid  region  of  the  west 
and  the  bnmid  region  of  the  east,  and  embraces  an  area  of  about  three ' 
degrees  in  width,  equal  to  260,000  square  miles.  Disaster  has  generally 
come  to  farmers  who  have  attempted  to  settle  in  this  region  and  carry 
on  agriculture  without  irrigation. 

IV.  When  the  system  of  applying  the  water  is  good  and  the  cultiva- 
tion is  thorough,  waters  used  in  irrigation  are  consumed. 

V.  K  would  be  greatly  to  the  advantage  of  the  farmers  on  the  irriga- 
ble lands  if  a  proper  system  of  measuring  the  waters  with  which  they 
are  supplied  were  adopted,  and  great  waste  would  be  avoided. 
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VI.  Experieuce  proves  that  the  arid  and  subhamid  lands  are  very 
fertile  when  irrigated. 

VII.  The  forest  lands  are  of  limited  extent  and  are  being  rapidly 
burned  and  need  protection.  These  forests  are  distant  from  the  irriga- 
ble lands,  where  the  agricultural  population  most  be  established  in 
homes,  but  the  farmers  are  dependent  upon  them  for  their  supply  of 
wood  and  lumber.  They  are  also  dependent  upon  them  for  their  full 
supply  of  water  for  irrigation.  Therefore,  in  the  interest  of  the  farmers, 
the  forests  should,  be  protected. 

VIII.  There  are  great  areas  of  pasturage  lands  which  furnish  a  scant 
but  valuable  supply  of  food  for  docks  and  herds,  and  the  farmers  en- 
gaged in  irrigation  can  utilize  this  pasturage  to  the  best  advantage. 
But  it  also  is  being  destroyed  and  needs  protection,  and  the  farmers 
with  permanent  homes  are  the  people. primarily  interested  in  its  protec- 
tion. 

IX.  The  lands  that  can  be  irrigated  are  narrowly  limited  in  area,  so 
that  only  a  small  portion  can  be  redeemed  when  all  the  waters  are  used. 
The  best  lands  lie  at  the  foot  of  the  mountains  and  near  to  them,  and 
should  be  chosen  for  this  purpose.  The  mountain  lands  are  not  good 
agricultural  lands,  aod  the  lands  far  down  the  streams  can  be  used 
only  by  a  great  waste  of  waters.  The  irrigable  lands  should  be  care- 
fully selected. 

X.  The  irrigable  lands  should  be  segregated  and  declared  such,  and 
the  right  to  nse  water  on  them  should  be  established  and  a  prohibition 
should  be  put  to  the  use  of  water  on  all  other  lands. 

XI.  Irrigated  lands  are  of  great  value,  varying  from  $25  to  $200  per 
acre. 

XII.  The  size  of  the  homestead  should  be  reduced  to  80  acres,  and 
perhaps  40  would  be  better,  that  the  public  domain  may  be  distributed 
among  the  greatest  number  of  people. 

XIII.  Water  rights  are  often  established  that  impede  the  develop- 
ment of  agriculture  and  are  greatly  obstructive. 

XIV.  International  conflicts  in  relation  to  water  rights  are  impend- 
ing. 

XV.  Conflicting  rights  to  the  use  of  waters  in  different  States  are  be- 
iug  established  and  bitter  conflicts  have  already  begun.  These  rights 
are  of  great  magnitude,  involving  hundreds  of  millions  of  dollars.  The 
general  problem,  therefore,  is  a  national  problem. 

XVI.  Many  conflicts  are  arising  between  communities  in  relation  to 
the  use  of  water  on  the  laud,  and  between  individuals  in  the  same  com- 
munity.   The  waters  should  be  divided  by  some  just  method. 

XVII.  Speculative  water  rights,  where  work  of  value  has  not  actually 
been  done  aod  lands  irrigated,  should  be  summarily  extinguished. 

XVIII.  Existing  water  rights  should  be  maintained,  but  those  that 
are  improvident  and  obstructive  must  ultimately  be  condemned  and  the 
owners  justly  remunerated. 

XIXl  Waters  that  are  to  be  stored  have  to  be  divided  among  the  com- 
munities. 

XX.  In  many  regions  the  people  are  developing  agriculture  where  it 
can  not  be  permanently  maintained,  and  the  fonndations  for  large  claims 
against  the  General  Government  are  being  laid. 

XXI.  Both  the  waters  and  the  lands  of  the  arid  region  are  rapidly 
being  aggregated  in  the  hands  of  a  few  persons  or  in  the  possession  of 
great  corporations.  Thus  a  result  is  being  secured  unfavorable  to  the 
welfare  of  the  great  body  of  people  who  perform  the  labor  on  the  farms 
— the  actual  farmers  themselves. 
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XXII.  The  Government  need  not  construct  irrigating  works.  The 
increase  given  to  the  value  of  the  load  is  more  than  sufficient  to  cover 
the  expense  of  sach  construction. 

XXIII.  It  is  possible  to  divide  the  arid  region  dependent  upon  peren- 
nial stream  waters  into  irrigation  districts,  so  that  each  one  may  have 
a  catchment  area  and  a  corresponding  irrigable  area  where  the  waters 
of  the  district  can  be  used  to  the  best  advantage  and  where  water  rights 
can  be  permanently  maintained.  Such  districts  have  been  provision- 
ally planned  and  mapped  by  the  Director  of  the  Geological  Survey. 

XXIV".  Irrigation  districts  should  be  composed  of  compact  bodies  of 
irrigable  lands,  with  the  pasturage  and  timber  lands  of  the  catchment 
area  about  them,  and  the  farmers  on  the  irrigable  lands  should  control 
the  catchment  areas  with  all  their  values. 

XXV.  Interstate  complications  make  it  necessary  for  the  General 
Government  to  provide  a  solution  of  the  problems;  and  the  United 
States  and  the  several  States  are  interested  in  the  waters  and  lands ; 
hence1,  the  United  States  and  the  several  States  must  alike  make  con- 
cessions and  reach  an  agreement. 

XXVI.  The  population  in  each  6f  the  irrigation  districts  planned 
seems  usually  to  be  sufficient  to  take  charge  of  the  interests  involved 
in  such  districts  in  relation  to  the  use  of  waters,  forests,  and  pasturage. 
The  district  with  the  smallest  population  is  that  of  Bill  Williams'  Fork 
in  Arizona.  The  district  with  the  largest  population  is  that  of  the 
Upper  South  Platte,  which  includes  the  city  of  Denver,  and  probably 
has  a  population  of  more  than  112,000  people. 

XXVII.  The  solution  of  the  foregoing  problems  is  very  simple.  It 
consists  in  organizing  natural  irrigation  districts  through  the  agency 
of  a  survey  by  the  General  Government  and  necessary  legislation  by 
the  States,  and  In  turning  over  the  practical  work  of  irrigation  to  such 
districts. 

XXVIII.  The  present  Irrigation  Survey  is  performing  its  duties  in 
compliance  with  law  and  in  an  efficient  and  thorough  manner,  and  the 
work  under  it  should  proceed  at  a  reasonable  rate  of  progress  nntil  it 
is  finished.  It  Is  estimated  that  the  irrigation  survey  will  cost 
$7,000,000,  but  that  in  making  the  maps  it  will  save  $4,000,000  to  the 
Geological  Survey.  Thus  the  real  cost  of  the  irrigation  survey  is  but 
$3,000,000  over  and  above  the  cost  of  the  Geological.  Survey.  The 
work  performed  in  two  years  demonstrates  that  this  estimate  is  rea- 
sonable and  justifies  the  further  estimate  that  with  the  annual  appro- 
priation of  $1,000,000  the  irrigation  survey  of  the  entire  country  could 
be  completed  in  seven  years. 

XXIX.  The  survey  needed  for  the  subhumid  region  of  the  Great 
Plains  is  purely  a  geological  survey  based  on  topography.  It  should 
he  made  as  rapidly  as  possible,  in  order  to  serve  the  wants  of  the 
farmers  of  that  region,  who  are  already  suffering  by  reason  of  their 
neglect  of  irrigation.  Another  reason  for  its  prompt  completion  is  to 
give  to  new  settlers  in  these  regions  necessary  information  of  the  con- 
ditions under  which  success  and  prosperity  may  be  secured. 

XXX.  To  accomplish  the  solution  of  tbe  problems  by  the  method 
proposed,  a  bill  has'  been  draughted,  which  is  appended  to  this  report. 

XXXI.  An  analysis  of  the  bill  is  made  by  sections,  and  the  effect  of 
each  section  pointed  out.  The  sections  may  here  be  characterized 
summarily.  Section  I  of  the  bill  provides  for  a  survey  of  the  arid 
lands  into  natural  irrigation  districts.  Section  2  provides  for  the  seg- 
'regation  of  the  irrigable  lands.  Section  3  provides  that  lands  already 
irrigated  shall  be  declared  irrigable  for  the  purposes  contemplated  in 
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the  bill.  Section  4  provides  that  certain  of  the  irrigation  works  shall 
be  constructed  only  on  sites  designated  and  reserved  therefor,  in  order 
to  protect  water  rights  and  to  conserve  the  waters  for  beneficial  pur- 
poses. Ejection  5  provides  for  the  division  of  the  waters  among  the 
districts.  Section  6  provides  for  the  organization  of  districts  situated 
iu  two  or  more  States  or,  Territories.  Section  7  provides  that  the  non-  ■ 
irrigable  lands  shall  remain  in  the  possession  of  the  General  Govern- 
ment, as  forests  and  pasturage  reservations  and  catchment  areas  for 
the  irrigable  lauds,  and  also  provides  for  the  disposal  of  the  irrigable 
lands  to  homestead  settlers  iu  tracts  not  greater  than  80  acres.  Section 
8  attaches  the  water  rights  to  the  homesteads  of  the  irrigable  lauds. 
Section  9  makes  it  unlawful  to  construct  unauthorized  irrigation  works. 
Section  10  provides  in  general  terms  a  plan  for  the  organization  of  irri- 
gation districts.  Section  11  gives  to  the  commissioners  of  the  irriga- 
tion districts  the  authority  to  provide  laws  and  rules  for  the  use  of  the 
waters  belonging  to  the  districts  and  for  the  protection  aud  use  of  the 
forests  aud  the  protection  and  use  of  the  pasturage.  Section  12  makes 
it  lawful  for  the  States  and  Territories  to  provide  general  legislation 
relating  to  the  use  of  the  waters,  the  forests,  and  the  pasturage,  aud 
provides  methods  by  which  the  capital  for  the  construction  of  irriga- 
tion works  may  be  obtained'.  Section  13  makes  it  lawful  for  the  States 
to  provide  boards  of  irrigation  commissioners  to  supervise  aud  ap- 
prove of  the  works  authorized  and  the  contracts  made  by  district  com- 
missioners. Section  14  provides  that  cities  aud  towns  may  be  excluded 
from  the  irrigation  districts,  and  gives  the  States  aud  Territories 
authority  to  designate  the  waters  which  such  cities  and  towns  may  use. 
Section  15  provides  a  method  for  obtaining  the  consent  of  the  States 
and  Territories  to  the  legislation  proposed  in  the  bill,  and  refuses  the 
rights  aud  benefits  otherwise  granted  to  any  State  or  Territory  which 
fails  to  give  its  consent. 

XXXII.  The  general  effect  of  the  bill  is  to  turn  over  the  control  of 
irrigation  to  the  States  and  the  districts,  the  general  statutes  to  be 
made  by  the  States  and  the  specific  rules  by  the  districts.  Therefore 
it  will  accomplish  local  self-government  in  relation  to  irrigation  and  the 
forest  and  pasturage  administration.  It-relieves  the  General  Govern- 
ment of  all  subsequent  legislative  and  administrative  duties,  except 
only  to  complete  the  irrigation  survey  of  the  whole  and  the  linear  sur- 
vey of  the  irrigable  lands,  aud  also  to  administer  the  homestead  laws, 
coal-land  Jaws,  mining-land  laws,  and  townsite-land  laws  through  the 
General  Land  Office.  - 

XXXIII.  The  bill  reported  by  the  majority  of  the  committee  is  in 
the  interest  of  the  great  cattle  companies  that  pasture  their  animals  on 
the  public  domain,  aud  opposed  to  the  interests  of  the  farmers  making 
homesteads  on  the  lands.  Its  effect  is  to  give  the  companies  access 
with  their  animals  to  "  all  natural  waters,  whether  the  same  be  run- 
ning streams,  lakes,  pools,  ponds,  springs,  or  other  surface  bodies  of 
water,  or  subterranean  streams,  pools,  or  underflows  produced  by 
natural  seepage  or  drainage,"  in  disregard  of  the  authority  of  the 
States.  It  is  also  in  the  interest  of  the  great  irrigation  companies  rap- 
idly developing  in  the  West,  turning  over  all  water  rights  for  irrigation 
to  them  and  practically  excluding  the  poor  settler  winning  to  obtain  a 
homestead  on  the  land.    Therefore  it  is  disapproved. 

XXXIV.  The  creation  of  a  new  bureau  of  irrigation  in  the  Agricult- 
ural Department  is  unnecessary  and  unwise ;  therefore  it  is  not  recom- 
mended. 

XXXV.  The  Director  of  the  Survey  has  expended  a  portion  of  the 
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tirnds  for  necessary  topographic  work  as  a  part  of  the  irrigation  sur- 
vey. This  is  strictly  in  compliance  with  the  statute.  It  is  also  in 
compliance  with  the  plan  for  the  surrey  submitted  to  Congress  by  the 
Director  prior  to  the  enactment  of  the  law.  It  is  strictly  in  compliance 
with  the  representations  made  by  the  Director  to  the  Committee  on 
Appropriations  and  published  by  that  committee  in  its  report  to  the 
Senate  explaining  the  bill.  Three  months  after  the  passage  of  the  bill 
the  Director  reported  to  Congress  how  this  work  had  been  organized 
and  was  being  prosecuted,  showing  that  it  was  strictly  in  compliance 
with  the  law  and  that  topographic  work  had  been  begun.  The  topo- 
graphic work  is  necessary,  economical,  and  legal. 

XXXVI.  The  recommendation  to  discontinue  the  topographic  work 
of  the  irrigation  surrey  is  considered  unwise.  It  is  believed  that 
through  this  method  catchment  areas,  sites  for  diverting  works,  canal 
sites,  reservoir  sites,  and  irrigable  lands  can  be  discovered  with  the 
greatest  economy  and  thoroughness.  It  is  also  believed  to  be  the 
proper  basis  for  a  hydrographio  survey. 

XXXVII.  The  hydrographio  branch  of  the  irrigation  survey  should 
oot  be  turned  over  to  the  Signal  Service.  The  stations  of  the  Signal 
Service  in  the  arid  lands  are  not  at  the  places  where  the  streams  should 
be  ganged.  A  new  corps  of  men  would  be  necessary,  and  it  is  believed 
that  the  measuring  of  the  waters  to  be  used  for  irrigation  can  be  most 
economically  and  promptly  done  by  the  irrigation  survey  through  the 
topographic  work. 

XXXVIII.  The  two  bills  are  diametrically  opposed  in  theory,  pur- 
pose, and  effect.  The  bill  recommended  by  the  minority  is  in  the  in- 
terests of  the  farmers  themselves';  the  one  by  the  majority  in  the 
interest  of  companies.  The  one  proposes  to  continue  the  present  irriga- 
tion survey,  while  the  other  proposes  to  create  a  new  bureau  of  irrigation 
anil  a  second  geological  survey. 

XXXIX.  Director  Powell  does  not  suggest  that  irrigation  works 
should  be  constructed  by  the  General  Government,  but  he  has  consist- 
ently for  a  long  term  of  years  urged  that  the  industry  of  agriculture  by 
irrigation  should  be  nnder  the  control  of  natural  irrigation  districts. 

XL.  No  delay  in  the  operations  of  the  irrigation  survey  is  caused  by 
the  operations  of  the  geological  survey,  but  wherever  maps  are  made  iu 
the  arid  and  subhumid  regions  for  the  geological  survey  theyserve  the 
purposes  of  the  irrigation  survey,  and  forward  its  work. 

XLI.  The  legislation  already  accomplished  by  the  act  of  October  2, 
1888,  which  reserves  the  sites  for  irrigating  works  iu  the  hands  of 
the  General  Government  and  reserves  the  lands  made  susceptible 
of  irrigation  thereby  for  homestead  settlement  is  wise  and  should  not 
be  repealed.  The  desert-land  laws,  the  timber-culture  laws,  and  the 
pre-emption  laws,  which  are  iu  effect  repealed  by  that  act,  should  not 
again  be  made  operative,  for  by  their  agency  large  tracts  of  land  have 
heretofore  been  aggregated  in  the  hands  of  wealthy  individuals  and 
corporations. 

XLIL  Experimental  boring  without  a  geological  survey  for  the  dis- 
covery of  artesian  waters  is  unwise.  The  experience  of  the  world  dem- 
onstrates that  the  supply  of  artesian  waters  is  always  of  insignificant 
amount  and  inadequate  to  the  wants  of  agriculture,  though  such  fount- 
ains are  valuable  for  domestic  and  horticultural  purposes.  Especially 
is  it  nowise  to  create  a  new  geological  survey  to  discover  artesian  waters 
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THE  REPORT. 


THE  ARID  LANDS. 

To  the  west  of  the  ninety-third  meridian,  treeless  plains  stretching 
from  the  northern  to  the  southern  boundary  extend  westward  to  the 
Rocky  Mountains.  Across  these  plains  the  climate  becomes  more  and 
more  arid  until  the  one  hundredth  meridian  is  reached,  beyond  which 
the  climate  is  so  dry  that  agriculture  is  dependent  upou  an  artificial 
supply  of  water,  the  rains  being  insufficient  to  fertilize  crops.  This 
condition  of  aridity  extends  beyond  the  Bocky  Mountains  across  the 
Great  Basin  and  below  San  Francisco  to  the  Pacific,  bnt  north  of  San 
Francisco  there  is  a  humid  area  which  expands  until  the  British  line 
is  reached. 

This  arid  region  embraces  an  area  of  about  1,340,000  square  miles. 
The  greater  part  of  the  region  is  composed  of  plains,  table-lands,  tree- 
less valleys,  and  lofty  mountains.  The  rainfall  is  chiefly  concentrated 
od  the  mountains,'  and  thence  flow  many  rivers.  The  most  noteworthy 
of  these  are  the  Missouri,  the  Yellowstone,  the  Platte,  the  Arkansas, 
the  Bio  Grande,  the  Colorado,  the  San  Joaquin,  the  Sacramento,  the 
Shoshone  and  the  Columbia.  The  mountains  are  not  valuable  for 
agricultural  purposes,  as  they  are  rugged  and  inhospitable  because  of 
their  great  altitude.  On  them  deep  snows  fall,  and  the  summer  seasons 
are  cold  and  frosty.  Though  the  plains,  the  table-lands,  and  the  val- 
leys are  treeless,  and  bear  scant  vegetation,  yet  they  are  covered  with 
rich  soils.  But  agriculture  dependent  upon  rain-fall  is  not  possible. 
The  lands  can  be  redeemed  for  agricultural  industries  only  by  being 
supplied  artificially  with  water;  they  must  be  irrigated.  This  condi- 
tion is  not  unknown  elsewhere  in  the  world.  Agriculture  by  means  of 
irrigation  has  been  practiced  from  the  dawn  of  civilization  to  the  pres- 
ent time  in  many  lands.  In  fact  much  of  the  agriculture  of  the  world 
is  carried  on  under  these  conditions.  The  problems  involved  in  irriga- 
tion are  therefore  old,  and  man  has  had  great  experience  in  bringing 
arid  lands  under  the  dominion  of  farming  industries. 

Section  II. 

THE  WATER  SUPPLY  OF  THE  ARID  LANDS. 

In  considering  how  these  lands  are  to  become  available  as  homesteads 
for  an  ever  and  rapidly  increasing  population  it  becomes  necessary  to 
consider  the  supply  of  water  which  can  be  nsed  in  irrigation.  There 
are  four  sources  from  which  this  sapply  may  be  drawn,  namely,  stream 
waters,  storm  waters,  well  waters,  and  artesian  waters.  The  chief  sup- 
ply of  water  for  irrigation  must  come  from  the  utilization  of  the  peren- 
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nial  streams — the  springs,  brooks,  creeks,  and  rivers.  The  source  of 
these  streams  ia  in  the  mountains,  where  there  is  a  great  concentration 
of  rain -fall.  It  is  computed  by  Director  Powell,  of  the  Geological  Survey, 
who  has  studied  this  subject  with  care  for  many  years,  that  100,000,000 
acres  of  land  can  ultimately  be  irrigated  by  the  use  of  these  stream 
waters;  but  this  requires  that  the  entire  supply  shall  be  ntilized. 
Growing  crops  need  irrigation  for  bat  a  few  months  of  the  year,  and  if 
the  streams  are  used  only  during  such  months  and  are  permitted  to 
ran  freely  to  the  sea  or  to  be  lost  in  the  desert  Bands  during  the  remain- 
ing portion  of  the  year,  much  less  than  one-half  of  this  amount  can  be 
cultivated.  To  obtain  the  complete  service  of  all  of  the  streams  for  the 
fertilization  of  the  lands  it  becomes  necessary  to  store  the  surplus 
waters  in  reservoirs  or  artificial  lakes.  Wheu  the  surplus  waters  are 
stored  in  this  manner,  so,  that  the  entire  volume  of  all  the  streams  dur- 
ing the  year  is  controlled  and  spread  over  the  soil,  then,  and  not  till 
then,  can  the  100,000,000  acres  be  brought  under  cultivation. 

The  storm  waters  constitute  the  second  source  of  supply.  The  mount- 
ain storm  waters  feed  tbe  streams,  and  they  can  not  be  used  both  as 
storm  waters  and  stream  waters ;  they  are  therefore  included  in  tbe 
stream  waters.  But  on  the  plains,  valleys,  aud  table-lands,  where  the 
rain-fall  is  less  and  the  lands  are  comparatively  flat.,  the  storm  waters 
feed  perennial  streams  only  to  a  very  small  degree.  A  part  of  these 
waters' are  caught  in  the  sand  of  the  general  surface  aud  evaporated ; 
another  part  flows  down  into  the  sand-blocked  valleys,  where  it  slowly 
evaporates.  These  waters,  that  flow  only  after  s<oruis  aud  are  called 
storm  waters,  can  be  caught  and  held  iu  reservoirs  or  tanks  and  spread 
npon  tbe  lands  for  irrigation.  Many  great  districts  iu  the  arid  lands  of 
the  world  are  irrigated  in  this  manner. 

Still  other  rain  waters  penetrate  the  rocks  and  sands  below,  from 
which  they  cau  be  recovered  by  sinking  wells  and  bringing  them  over 
the  lauds  through  the  agency  of  pumps.  The  lauds  irrigated  in  this 
manner  throughout  the  world  are,  in  the  aggregate,  of  considerable  im- 
portance, but  the  several  tracts  thus  irrigated  are  small.  In  one  dis- 
trict in  Asia  there  are  400,000  Bach  wells,  and  from  them  1,125,000 
acres  of  land  are  irrigated. 

There  is  still  a  fourth  source  of  water  to  be  mentioned.  In  some  dis- 
tricts of  the  world  the  geologic  structure  is  such  that  the  rock  strata 
form  underground  basins.  On  the  margin  of  these  basins  tbe  edges 
of  the  rock  that  are  turned  up  catch  tbe  rain  waters,  and  they  slowly 
percolate  down  through  the  rocks.  Into  these  basins  wells  may  be 
bored,  aud  fountains  will  spring  up  and  overflow.  Such  artesian  waters 
are  sometimes  used  for  irrigation  in  supplying  gardens,  orchards,  aud 
vineyards,  but  nowhere  in  the  world  is  agriculture  in  the  proper  sense 
carried  on  by  means  of  artesian  fountains.  Tbe  areas  where  such  wa- 
ters cau  be  found  are  limited  in  extent,  and  the  amount  of  water  which 
an  average  well  will  afford  is  small,  aud  tbe  number  of  wells  which  any 
district  will  permanently  maintain  ia  comparatively  small. 

Such  are  the  sources  of  water  supply  for  the  arid  lands.  How  much 
of  the  great  area  which  has  been  described  cau  be  brought  under  cul- 
tivation by  tbe  use  of  storm  waters,  pump  waters,  and  artesian  waters 
is  not  known.  No  trustworthy  data  have  been  collected  concerning 
these  upon  which  estimates  can  be  based.  Still  it  is  believed  by  Director 
Powell,  who  has  studied  the  subject,  that  considerable  areas  will  ulti- 
mately be  redeemed  in  this  manner,  chiefly  by  the  use  of  storm  waters, 
in  addition  to  the  hundred  million  acres  reclaimable  by  stream  waters. 
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Director  Powell  has  placed  before  the  committee  a  map  of  the  arid 
region,  on  which  are  delineated  the  lands  which  have  been  irrigated. 
This  map  appears  with  the  report  of  the  committee  in  connection  with 
his  statement.  He  has  also  famished  a  table  showing  by  States  and 
Territories  the  amount  of  land  cultivated  in  each.  From  this  it  appears 
that  about  8,000,000  acres  of  land  have  been  irrigated,  and  these  lands 
are  distributed  through  all  the  States  and  Territories  of  the  arid  region. 
Irrigation  has,  therefore,  been  practised  in  the  United  States  to  snch 
an  extent  that  it  is  no  longer  an  experiment,  and  the  history  of  the  de- 
velopment of  agriculture  in  this  manner  reveals  many  interesting  and 
important  facts  which  are  of  profound  interest  to  the  statesman  who 
regards  with  solicitude  the  welfare  of  the  people. 

Section  III. 

THE   SURHUMID  REGION. 

East  oftheone  hundredth  meridian  there  is  a  belt  of  country  two  or  three 
degrees  in  width  where  the  supply  of  rain  sufficient  for  agriculture  is  pre- 
carious. In  some  years  the  rain-fall  is  ample ;  in  other  years  it  is  entirely 
insufficient,  and  in  such  seasons  the  farmer  reaps  no  reward  for  his  toil. 
The  history  of  farming  for  the  past  two  decades  in  this  subhumid  region 
is  full  of  instructive  lessons.  Experience  shows  that  wet  and  dry  years 
alternate  in  groups.  Two  or  more  wet  seasons  will  be  followed  by  two 
or  more  dry  seasons.  When  a  period  of  sufficient  rain  fall  comes  for 
several  years  in  succession,  settlers  enter  upon  the  subhumid  lands  in 
great  numbers,  tempted  by  the  fertility  of  the  soil  and  the  salubrity  of 
the  climate,  and  their  first  years  are  marked  by  prosperity,  especially 
in  those  regions  where  great  wheat  fields  can  be  cultivated  at  small  ex- 
pense; but  when  a  succession  of  dry  years  appear,  and  one  crop  after 
another  fails,  the  wealth  of  the  people  melts  away.  For  the  means  of 
subsistence  the  people  mortgage  their  lands.  Horses,  cattle,  and  sheep 
must  be  dispensed  with,  because  they  devour  the  subsistence  which  wives 
and  children  need,  until  at  last  hanger  drives  the  people  away.  In  the 
meantime  the  money- lenders  and  speculators  foreclose  their  mortgages 
and  get  possession  of  the  lands,  and  when  seasons  of  rain-fall  come,  an- 
other period  of  land  speculation  is  developed,  and  the  lands  are  culti- 
vated as  farms  by  people  who  in  their  turn  must  be  ruined  and  driven 
from  the  country.  Such  years  of  disaster  have  come  two  or  three  times 
to  some  portions  of  the  subhumid  region.  Kansas  has  been  the  scene 
of  suffering  three  times,  and  in  North  Dakota  and  South  Dakota  the 
people  are  now  passing  through  such  a  period.  The  disaster  that  arises 
from  these  years  of  poverty  is  greatly  aggravated  by  the  land  speculators, 
who,  with  wealth  at  their  command,  are  enabled  during  years  of  plenty 
to  create  a  belief  among  the  people  that  the  climate  is  permanently 
changed,  and,  fixed  in  this  opinion,  the  settlers  fail  to  provide  against 
the  years  of  waut. 

Perhaps,  in  the  history  of  the  United  States,  there  has  never  been  ■ 
bo  large  a  body  of  people  so  hopelessly  mined  by  false,  representation 
and  speculative  chicanery  as  the  people  who  have  settled  from  time  to 
time  in  this  subhumid  region.  To  the  statesman  it  is  a  question  of 
the  most  profound  importance  whether  any  relief  can  be  afforded  to 
the  people  under  this  condition  of  affairs,  and  whether  the  subhumid 
region  can  ever  sustain  a  large  agricultural  population.  To.the  solu- 
tion of  this  question  the  Director  of  the  Survey  appears  to  have 
devoted  bis  energies,  and    he  states  that  there  are  similar  lands 
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throughout  the  world  supporting  prosperous  people  in  great  numbers, 
people  who  resort  to  irrigation  and  thereby  cultivate  gardens,  orchards, 
vineyards,  and  small  forms.  In  such  regions  as  our  own  snbhumid 
belt,  small  streams  are  few,  though  rivers  flow  across  them,  which 
head  in  high  mountains  far  away;  ami  irrigation  is,  in  the  main, 
rendered  possible  by  the  storage  of  storm  waters,  though,  to  some  ex- 
tent, as  in  India,  pump  waters  are  used,  and  to  a  slight  extent,  artesian 
waters.  The  people  who  inhabit  such  lands  do  not  engage  in  agri- 
culture on  a  large  scale;  but  in  addition  to  their  gardens  and  small 
farms,  they  raise  flocks  and  herds.  Unfortunately,  in  the  United  States 
this  subhumid  region  has  usually  been  the  theater  of  farming  opera- 
tions on  a  large  scale.  The  lands  being  treeless,  they  can  be  brought 
under  the  plow  with  little  expense,  and  when  the  rain-fall  is  sufficient 
it  is  but  necessary  to  plow  and  sow,  and  the  farmer  may  reap  in  abun- 
dance.    But  Buch  prosperity  is  always  the  forerunner  of  adversity. 

Section  IV. 

WATERS  USED   IN  IBBIGATION  ABB    CONSUMED. 

When  waters  are  taken  from  streams  to  be  used  for  powers  they  can  be 
returned,  and  are  thus  not  lost  but  only  utilized  on  tbeir  way  to  the  sea. 
In  the  same  manner,  waters  used  for  manufacturing  and  mining  purposes 
can  be  returned  to  the  channels  ;  though  tbey  are  sometime  injured  by 
being  polluted,  they  are  not  lost.  In  contrast  with  this  the  waters  used 
for  irrigation  are  consumed;  they  are  poured  upon  the  land  and  are 
evaporated  from  the  surface  of  the  soil,  but  chiefly  from  the  growiug 
plants;  they  are  thus  taken  up  and  discharged  again  into  the  atmos- 
phere. As  irrigation  is  practiced  in  most  places  in  the  United  States,  ' 
not  all  of  the  waters  are  thus  returned  directly  to  the  air.  By  imper- 
fect control  of  the  canals  and  minor  water-ways  notable  bodies  of  water 
escape  to  be  returned  to  the  natural  channels.  Other  bodies  of  water 
escape  by  seepage  or  percolation  through  channels  constructed  hi  sands 
and  other  pervious  materials.  As  irrigation  is  now  practiced  there  is 
usually  an  excess  of  water  put  upon  the  land,  more  than  will  be  evap- 
orated by  the  plants  and  from  the  surface  of  the  soil.  This  also  escapes 
into  the  natural  channels.  All  such  escaping  waters  can  be  used  again 
to  a  greater  or  less  extent  below.  The  amount  of  this  waste  water 
gradually  diminishes  with  the  development  of  more  thorough  methods 
of  irrigation  and  cultivation  of  the  soil,  until  at  last,  as  in  some  places 
in  southern  California,  such  a  high  degree  of  excellence  is  reached  in 
the  processes  of  irrigation  and  cultivation  that  no  waters  escape  in  this 
manner.  The  waste  water  of  irrigation  is  a  measure  of  the  degree  of 
imperfection  in  the  system  of  irrigation  and  cultivation.  It  should  be 
the  endeavor  of  the  farmer  to  prevent  waste  by  evaporation  aud  by 
unity  methods  of  irrigation,  for  in  this  manner  less  water  is  needed, 
and  the  amount  paid  for  the  delivery  of  water  will  be  less,  while  on  the 
other  hand  the  area  actually  redeemed  by  irrigation  will  thus  be  in- 
creased. In  the  estimate  which  the  Director  of  the  Survey  makes,  that 
100,000,000  acres  of  land  in  the  arid  region  can  be  redeemed  by  the  nse 
of  all  the  streams,  this  fact  is  taken  into  consideration  and  it  is  assumed 
that  ultimately  the  methods  of  irrigation  and  cultivation  will  be  per- 
fected as  they  are  in  regions  of  country  like  the  eastern  portion  of 
Spain,  where  irrigation  has  been  long  practiced. 
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THE  CUSTOMARY  METHOD  OF  MEASURING  THE  WATBB  SUPPLIED  TO 
LANDS  LEADS  TO  GREAT  WASTE  AND  SERIOUS  LITIGATION. 

The  settlers  on  the  arid  lands  engaged  in  these  naw  farming  indus- 
tries without  experience,  and  they  were  usually  not  informed  of  the 
amount  of  water  necessary  to  irrigate  an  acre  of  land  for  a  season. 
They  have  therefore  entered  into  contracts  with  the  water  companies 
to  furnish  the  necessary  water  for  definite  quantities  of  land,  whatever 
that  might  be.  This  condition  of  affairs  leads  to  serious  difficulties. 
The  farmer  has  a  contract  right  to  the  water  necessary  for  the  land  he 
is  cultivating.  Bat  such  water  may  be  used  economically  or  wastefully. 
An  economic  use  may  be  one  half,  one-fourth,  or  one-tenth  of  a  waste- 
ful use.  Such  wasteful  use  arises  in  two  ways.  The  chief  source  of 
evaporation  from  the  surface  of  cultivated  land  is  from  the  growing 
plants.  If  the  cultivated  plants  only  are  allowed  to  grow,  and  the 
weeds  exterminated,  the  rate  of  evaporation  is  comparatively  small ; 
but  if  the  farm  is  badly  cultivated,  the  waste  by  evaporation  .is  very 
great.  The  careful  farmer  uses  but  little  water,  the  careless  farmer 
very  much.  Again,  the  economic  use  of  the  water  depends  very  largely 
upon  the  construction  and  maintenance  of  the  minor  cauals,  or  furrows, 
which  ramify  over  the  land,  or  other  works  used  to  distribute  the  water. 
If  these  works  are  badly  constructed  or  not  carefully  managed,  the 
water  bursts  away  and  runs  to  waste.  The  waste  from  these  sources 
can  be  avoided  by  the  good  management  of  the  farmer;  but  he  is  not 
interested  in  its  prevention.  The  party  directly  interested  therein  is 
the  one  under  contract  to  supply  the  water,  and  it  is  not  within  his 
power  to  exercise  economy.  Thus  it  is  that  large  quantities  of  water 
are  wasted.  When  the  fields  are  irrigated  streams  burst  out  from  their  - 
borders  and  the  water  is  lost,  or  the  lands  are  badly  cultivated  and  the 
waters  are  evaporated  without  doing  duty  to  the  growing  crop.  The 
ultimate  result  of  this  is  that  the  farmers  as  a  body  have  to  pay  for 
this  waste  water,  and  the  careful  farmers  have  to  assist  in  paying  for 
the  waste  of  their  neighbors.  When  waters  thus  run  to  waste,  some- 
times the  companies  and  sometimes  interested  neighbors  are  compelled 
to  interfere,  and  this  causes  conflict,  embroils  communities,  and  results 
in  litigation.  Contracts  tor  the  delivery  of  water  should  be  made  in 
terms  of  quantity  supplied,  and  not  in  terms  of  quantity  of  laud  to 
which  it  is  supplied;  then  the  responsibility  for  economy  will  rest  upon 
those  who  only  can  practice  economy,  and  much  conflict  and  litigation 
will  be  avoided. 

Section  VI. 

ABID  LANDS  ARE  FERTILE. 

During  the  last  summer  the  committee  made  a  long  journey,  in  pass- 
ing through  all  the  States  and  Territories  were  irrigation  is  practiced, 
and  it  appears  from  the  statements  made  by  the  people,  and  from  the 
examples  which  the  members  of  the  committee  observed  for  themselves, 
that  lands  under  irrigation  are  very  fertile,  aud  that  although  much  labor 
and  expense  are  attendant  on  such  farming  the  farmer  is  well  rewarded 
therefor.  It  is  believed  that  the  truth  of  this  statement  is  abundantly 
demonstrated  after  all  due  allowance  is  made  for  exaggeration.  It  there- 
fore pays  to  irrigate  desert  lands  wherever  water  can  be  brought  upon 
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them  at  a  reasonable  expense.  It  was  not  uncommon  to  find  desert 
lands  separated  from  irrigated  lands  only  by  fence  lines,  the  desert  lands 
being  valueless  or  nearly  so,  while  the  irrigated  lands  were  valued  and 
actually  Bold  at  rates  varying  from  $25  to  (200  per  acre,  depending 
upon  their  proximity  to  centers  of  population.  It  was  further  to  be  no- 
ticed that  irrigated  lands  are  usually  cultivated  to  a  high  degree,  for 
after  the  expense  of  bringing  water  upon  them  has  been  incurred,  thor- 
ough cultivation  is  demanded  that  the  investment  may  not  be  lost. 

Sbction  TIL 

THE  T1MBEB  LANDS. 

The  Director  of  the  Survey  also  placed  before  the  committee  a  map 
of  the  arid  lands  exhibiting  the  distribution  of  forests.  In  his  state- 
ment, which  is  published  with  the  report,  a  table  is  {riven  of  the  num- 
ber of  square  miles  of  forest  valuable  for  merchantable  timber  in  the 
several  States  and  Territories  of  the  arid  lands.  Such  forests  are  found 
only  on  the  mountains  and  very  high  plateaus,  and  they  are  chiefly 
composed  of  coniferous  trees,  as  pines,  spruces,  and  fire,  which  are  ex- 
ceedingly inflammable.  It  appears  from  the  evidence  coming  from 
various  sources  that  these  forests  are  being  rapidly  destroyed  by  Are. 
The  destruction  of  values  iu  this  manner  is  enormous,  and  unless  some- 
thing can  be  done  to  prevent  it,  the  ultimate  destruction  of  all  (be 
standing  timber  will  come  in  a  few  years.  These  forests  are  mainly 
found  in  lauds  where  agriculture  is  almost  impossible,  as  the  region 
where  trees  grow  is  cold  and  inhospitable.  The  forest  lands  are  mount- 
ainous lands,  while  the  agricultural  lands  lie  below  on  the  plains.  It 
is  Ibns  that  the  farmer  is  usually  dependent  on  a  distant  region  for  bis 
firewood  and  for  the  timber  which  be  uses  in  building  his  home  and 
which  he  needs  for  a  variety  of  purposes. 

There  is  still  another  class  of  timber  lands,  the  forests  of  wjiich  are 
scant  and  composed  of  low,  scrubby  trees  valuable  only  for  Are- wood 
and  minor  domestic  purposes.  Some  of  these  forests  are  found  where 
agriculture  is  possible. 

The  moat  important  fact  in  connection  with  these  timber  lands  arises 
from  their  relation  to  agriculture.  The  agricultural  lands  are  below, 
in  the  valleys ;  the  chief  sources  of  water  supply  are  iu  the  mountains, 
where  the  forests  grow,  and  these  sources  can  be  greatly  injured  through 
the  destruction  of  the  forests.  To  a  large  extent  the  wateis  that  are  to 
be  stored  must  be  held  in  reservoirs  iu  the  mountain  regions,  and  if  the 
hills  are  improperly  denuded  of  their  trees,  the  reservoirs  will  speedily 
become  filled  with  debris.  To  serve  the  full  water  supply  for  the  lands 
below  the  forest  lands  must  be  protected.  It  is  thus  that  the'  farmers 
who  live  far  away  in  the  valleys  are  the  people  directly  interested  in 
the  management  and  protection  of  the  forests,  for  the  double  purpose 
of  preserving  their  agricultural  interests  and  for  the  supply  of  wood 
and  lumber  to  be  obtained  therefrom.  It  is  not  possible  to  overurge 
upon  Congress  the  importance  of  this  question.  Vast  values  are  being 
destroyed  by  Are  annually  and  the  farming  interests  are  being  imperiled 
thereby. 

Section  Till. 

PASTURAGE  LANDS. 

Besides  the  forest  lands  and  irrigable  lands,  tbere  are  large  tracts 
valuable  only  for  pasturage  purposes.  The  grasses  on  these  lands  are 
in  the  main  very  scant,  though  nutritious,  and  on  them  many  herds  and 
flocks  are  sustained.    A  few  decades  ago,  throughout  the  arid  region, 


106  IEEIGATION  AND  RECLAMATION   OF  ABID  LANDS. 

ranching  industries  sprang  up  on  the  public  domain,  and  large  tracts 
of  land  were  claimed  by  individuals  and  corporations  engaged  in  stock- 
raising.  To  such  large  tracts  possessory  titles  were  claimed,  and  they 
were  sometimes  Inclosed  in  fences  tens,  or  hundreds,  of  miles  in  length. 
At  first  this  ranching  commenced  in  a  small  way,  but  gradually 
the  larger  companies  absorbed  the  smaller,  buying  out  individual 
properties,  or  driving  the  owners  away,  until  at  last  the  strong  arm  of 
the  Government  was  invoked,  and  in  many  cases  the  companies  hare 
been  compelled  to  remove  their  fences  and  throw  open  the  public  do- 
main to  the  use  of  all.  Still,  many  of  these  ranches  have  a  firmer  hold 
on  the  country,  which  they  have  gained  through  the  purchase  of 
Spanish  grants  and  tracts  of  railroad  lands.  Others  have  obtained 
title  and  possession  of  lands  through  the  agency  of  the  homestead  laws, 
pre-emption  laws,  timber-culture  laws,  and  desert-land  laws,  and  by 
purchase  of  lands  granted  to  the  States  by  the  General  Government. 
Often  these  lands  have  been  acquired  by  companies  through  the  agency 
of  their  employes,'  who  take  up  tracts  under  the  various  acts  of  Con- 
gress for  the  purpose  of  acquiring  title  thereto  and  transferring  the 
same  to  their  employers.  Some  of  the  irrigable  lands  have  been  aggre- 
gated in  large  holdings  in  the  same  manner. 

Rapidly  the  existing  cattle  companies  are  being  consolidated  and  or- 
ganized into  trusts  with  beef  companies  in  the  cities  farther  to  the  east 
Thus  great  syndicates  are  formed  having  their  ramifications  throughout 
the  entire  country  so  as  to  control  the  raisingof  cattle,  the  marketing  and 
butchering  of  the  ■same,  and  the  distribution  of  the  meat  to  the  people. 
In  the  mean  time  the  development  of  agriculture  by  irrigation  is  giving 
support  to  many  smaller  farmers  who  cultivate  tracts  of  lands  for  them- 
selves and  raise  flocks  and  herds  to  compete  with  the  great  companies. 
These  farmers  in  vast  numbers  complain  bitterly  of  the  power 
which  the  great  syndicates  have-in  controlling  lines  of  transportation 
and  markets ;  but  their  chief  complaint  against  the  companies  arises 
from  the  fact  that  the  syndicates  are  able  to  cover  the  lands  with  their 
herds  and  occupy  the  public  domain  to  the  exclusion  of  the  few  ani- 
mals held  by  the  smaller  farmers  who  can  not  afford  to  employ  herders 
to  guard  and  protect  the  small  number  of  animals  which  they  own. 
Thus  they  are  compelled  to  keep  them  in  their  own  fields  or  lose  them 
in  the  great  herds.  In  this  connection  it  should  be  explained  that  the 
natural  pasturage  lands  can  not  be  economically  used  and  fenced  in 
small  tracts,  as  many  acres  are  required  to  support  a  single  animal. 

Notwithstanding  all  these  facts  the  farming  interests  are  gradually 
encroaching  on  the  ranching  interests.  The  valne  of  the  farming  in- 
terests is  already  greatly  in  excess  of  that  of  the  ranching  interests, 
and  the  people  engaged  in  farming  are  likewise  vastly  more  numerous 
than  those  engaged  in  ranching;  and  this  disparity  must  rapidly  in- 
crease in  the  future.  In  fact,  the  time  is  approaching  when  the  ranch- 
ing interests  will  be  largely  absorbed  in  the  farming  interests;  and  this 
is  already  accomplished  in  many  districts.  The  ranchmen  are  begin- 
ning to  farm  by  means  of  irrigation,  aud  the  farmers  are  increasing  their 
flock  and  herds.  It  is  believed  that  it  would  be  highly  advantageous 
if  these  interests  could  be  wholly  consolidated,  so  that  the  people  who 
are  engaged  in  farming  could  have  control  of  the  pasturage  lauds  and 
utilize  them  to  the  extent  of  their  value. 

There  is  another  consideration  of  great  importance  relating  to  the 
pasturage  lands.  This  exists  in  the  fact  that  if  they  are  overstocked 
they  are  destroyed.  Some  of  these  impoverished  grass  lands  ultimately 
recover;  others  do  not.   Already  extensive  districts  have  been  laid  waste 
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in  this  manner,  and  it  is  believed  that  the  permanent  settlers  who  have 
agricultural  homes  will  be  the  people  most  interested  in  the  protection 
and  utilization  of  the  pasturage  lands;  and  if  this  condition  were  se- 
cured the  cattle- raising  industry  would  become  an  adjunct  to  the  farm- 
ing industry  which  is  carried  on  by  irrigation.  If  a  proper  system  could 
be  devised  the  ranchmen  who  are  permanently  located  would  gradually 
become  farmers,  while  those  who  roam  from  region  to  region  with  their 
flock  and  herds,  and  who  thus  destroy  the  pasturage  lauds,  would  have 
to  abandon  their  nomadic  industries  and  seek  used  habitations,  and 
would  thus  become  permanent  inhabitants  with  interests  in  common 
with  all  the  farmers. 

Section  IX. 

THE   IRRIGABLE  LANDS  LIMITED. 

The  irrigable  lands  are  limited  in  extent.  The  area  of  the  arid  region 
which  can  be  irrigated  is  a  small  fraction  of  the  entire  region.  This 
Arises  from  the  fact  that  all  the  waters  that  can  be  used  are  insufficient 
to  serve  all  the  possible  irrigable  lands.  It  therefore  becomes  necessary 
to  select  the  lands  to  be  redeemed.  On  (.he  wisdom  of  this  selection  vast 
iuterests  depend.  It  is  possible  to  irrigate  lands  in  the  mountains  and 
on  the  high  plateaus,  but  if  the  water  is  used  there  it  can  not  be  used 
below,  and  these  elevated  lands  will  not  make  the  best  homes  for  the 
people.  The  climate  there  is  rigorous;  aud  the  variety  of  agricultural 
products  that  can  be  raised  is  limited,  being  chiefly  hay  and  vegetables. 
To  use  the  water  on  such  lands  is  largely  to  waste  it,  and  to  drive  agri- 
culture into  the  mountains  is  to  doom  the  people  engaged  therein  to  a 
dreary  life  in  a  subarctic  climate.  It  is  therefore  manifestly  to  the  in- 
terest of  the  greatest  number  of  people  that  the  agriculture  of  the  arid 
lands  should  not  be  established  in  the  mountain  regions.  The  valleys 
and  plains  below  are  warm,  salubrious,  and  rich,  the  variety  of  agricult- 
ural products  is  great,  and  if  the  waters  are  used  on  these  lands  they 
will  give  support  to  a  prosperous  people. 

But  not  all  of  the  valley  and  plain  lands  can  be  irrigated,  and  selec- 
tions from  these  must  be  made,  aud  on  the  wisdom  of  these  selections 
much  depends.  If  the  lands  are  selected  far  down  the  valleys,  the 
waters  are  wasted  in  reaching  tbem.  It  is  generally  the  case  that  after 
leaving  the  foot-hills  of  the  mountains,  the  creeks  and  rivers  of  the  West- 
ern lands  are  rapidly  absorbed  in  the  sands,  and  thence  evaporated; 
in  fact,  a  great  many  of  the  streams  disappear  altogether  within  a  few 
miles  after  leaving  the  foothills,  being  lost  in  sinks  or  salt  lakes.  It 
is  thus  estimated  that  more  than  half  of  the  streams  that  flow  from  the 
mountains  do  not  ultimately  discharge  their  waters  into  the  sea,  while 
of  the  water  of  the  streams  that  do  ultimately  flow  through  to  the  ocean 
a  very  large  part  is  lost  on  the  way  where  it  is  caught  by  the  sands. 
If  the  lands  are  selected  far  away  from  the  mountains  and  the  waters 
are  taken  oat  near  to  the  mountains,  then  long  lines  of  canals  must  be 
constructed,  involving  great  expense.  And  experience  shows  that  it 
is  not  practicable  to  conduct  water  along  canals  dug  in  the  soils  and 
sands  of  the  plains  and  valleys  to  a  great  distance,  for  into  the  sands 
on  either  side  the  waters  percolate  aud  are  steadily  lost  to  agriculture 
on  their  way  to  the  distant  tracts.  In  order  that  the  greatest  area  may 
be  irrigated,  therefore,  it  is  necessary  to  select  the  irrigable  lands  on 
the  highest  good  land  that  can  be  found  to  which  the  waters  can  be 
taken.  The  agriculture  of  the  arid  regions  should  be  aggregated  on 
compact  bodies  of  land  below  the  mountains,  iu  the  valleys  and  on  the 
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plains,  where  the  climate  is  genial  and  the  waters  will  not  be  wanted. 
The  agricultural  people  will  thus  be  collected  in  comparatively  dense 
communities  separated  by  wide  spaces  of  pasturage  and  timber  lands, 
which  they  can  utilize  to  great  advantage. 

A  difference  of  100  or  200  miles  along  the  course  of  a  stream  may 
make  a  difference  in  the  amount  of  land  that  can  be  irrigated  of  five, 
ten,  or  twenty  fold ;  that  is,  the  waters  will  irrigate  that  much  more 
land  if  it  is  selected  above.  It  thus  appears  that  a  proper  selection  ot 
the  irrigable  lands  must  be  made  so  as  to  exclude  tracts  in  the  mount- 
ains and  on  the  high  plateaus,  and  also  far  down  the  valleys  where  the 
waters  would  be  wasted  in  reaching  them.  The  ultimate  area  which  is 
to  be  redeemed  through  the  agency  of  streams  depends  very  largely  on 
a  wise  prevision  in  the  selection  of  the  lands  to  be  irrigated.  If  the 
lands  are  badly  selected,  and  rights  and  interests  are  vested  to  the  use 
of  waters  on  lauds  im providently  chosen,  the  development  of  agricult- 
ure will  be  limited.  In  the  interest  of  the  future  agriculture  of  the 
arid  lands  the  most  important  function  which  the  General  Govern- 
ment can  perform  is  promptly  to  select  the  irrigable  lands  and  direct 
the  attention  of  settlers  thereto,  and  permit  them  to  make  homesteads 
thereon,  thereby  preventing  the  establishment  of  improvident  rights. 
The  people  settling  in  the  country  can  not  do  it  for  themselves  in  a 
proper  manner,  as  they  are  necessarily  ignorant  of  the  facts  and  con- 
ditions; they  therefore  settle  at  random  on  tracts  scattered  promiscu- 
ously throughout  the  regions  where  irrigation  is  possible.  Some  tracts 
are  well  selected ;  others  are  badly  selected. 

Section  X. 

THE  IMPORTANCE  OF  DEFINING  THE  IRRIGABLE  LANDS. 

It  is  a  matter  of  prime  importance  that  the  irrigable  lands  shall  be  se- 
lected and  defined  and  water  rights  established  to  such  lands  in  advance 
of  settlement,  so  far  as  that  is  yet  possible,  in  order  that  the  agricultural 
industries  growing  up  in  the  arid  lands  may  be  permanent.  It  has  al- 
ready been  shown  that  the  amount  of  land  which  can  be  irrigated  de- 
pends upon  wise  selection ;  if  the  selection  is  made  at  random,  or  im- 
properly, the  area  which  it  may  be  possible  to  irrigate  may  be  reduced 
to  one-half,  one-quarter,  or  even  one- tenth  of  the  normal  amount ;  heooe, 
for  the  welfare  of  the  greatest  number  of  people,  these  lands  should  now 
be  selected  and  defined. 

It  is  also  important  that  the  people  settling  on  these  lands  shall  be 
informed  definitely  of  the  catchment  area  of  the  waters  relegated  to  their 
lands,  in  order  that  they  may  protect  them  from  spoliation,  and  in  order 
that  they  may  not  endeavor  to  acquire  water  rights  which  they  can  not 
ultimately  maintain. 

It  is  also  important  that  the  amonnt  of  each  selected  tract  of  irriga- 
ble lands  shall  be  restricted  to  the  amount  which  the  water  of  each 
catchment  area  will  serve.  If  this  is  not  done,  then  the  owners  of  the 
land,  the  farmers,  become  interested  in  the  failure  of  their  neighbors. 
For  if  another  man's  prosperity  enables  him  to  develop  the  irrigation 
of  his  farm  to  the  fullest  extent  in  a  short  time,  and  thus  subtracts 
from  my  prospective  rights  and  hope  for  prosperity,  he  becomes  a  dan- 
geroas  rival ;  but  if  I  know  that  be  may  develop  all  of  his  lands  and 
that  there  will  still  be  left  a  sufficient  water  supply  for  my  lands  when 
the  time  comes  that  I  can  use  ft  all,  his  prosperity  is  no  longer  danger- 
ous to  me.    In  the  same  manner,  if  each  agricultural  community  has  a 
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body  of  water  rights  inhering  in  a  catchment  area  attached  to  the  de- 
fined irrigable  lands  of  that  area,  sufficient  and  no  more  than  sufficient 
for  the  irrigation  of  that  area,  the  prosperity  of  that  community  is  not 
a  menace  to  another  agricultural  community  having  similar  water  rights 
pertaining  to  similarly  denned  irrigable  lands. 

The  principle  at  the  foundation  of  the  plan  herein  proposed  is  ex- 
ceedingly simple,  ft  in  that  the  arid  lands  depending  for  irrigation  upon 
perennial  streams  shall  be  divided  into  irrigation  districts  so  that  each 
shall  have  a  defined  body  of  irrigable  lands  and  a  defined  catchment 
area,  and  that  the  lands  and  waters  shall  thus  he  related,  the  lands 
being  just  sufficient,  and  no  more,  to  use  all  the  water  which  the  catch- 
ment area  will  provide.  If  this  is  established,  the  district  which  de- 
velops rapidly  can  not  destroy  the  district  which  develops  slowly.  One 
com  muni  ty  van  not  become  the  rival  and  enemy  of  another  —  all  com- 
munity water  rights  will  be  clearly  defined  and  can  be  maintained. 

Section  XI. 

THE  VALUE  OF  IBRIGABLE  LANDS. 

If  the  irrigable  lands  are  wisely  selected  and  are  declared  irrigable 
lands  and  the  right  to  use  the  water  on  such  lands  is  established,  and 
a  prohibition  is  pnt  to  the  use  of  waters  on  other  lands  in  such  a  man- 
ner that  water  rights  inhere  perpetually  in  the  designated  irrigable 
lands,  such  lands  will  be  immediately  given  great  value,  varying  from 
$25  to  $200  per  acre,  depending  upon  their  proximity  to  cities,  towns, 
mining  regions,  and  railroads. 

Section  XII. 

SHALL    FARMS   BEST  FOB   THE   ARID   AND    SUBHUMID    REGIONS. 

It  is  an  established  principle  of  agricultural  economy  that  where 
land  has  high  value  cultivation  must  be  thorough.  With  land  of  small 
cost  it  may  be  more  profitable  for  a  farmer  to  bestow  a  small  amount 
of  labor  per  acre  npon  a  large  farm  than  to  bestow  a  larger  amount  of 
labor  ier  acre  on  a  small  form.  But  if  the  cost  of  land  is  great  he 
must  cultivate  his  land  thoroughly,  and  if  he  employ  only  his  own 
labor  his  farm  mast  be  small. 

Irrigated  land  is  expensive  in  two  ways :  First,  ontlay  is  necessary 
in  the  original  construction  of  reservoirs,  dams',  canals,  and  other 
irrigation  works,  to  reclaim  the  land;  second,  money  must  be  ex- 
pended annually  in  the  maintenance  of  irrigation  works,  and  much 
labor  is  required  through  the  irrigation  season  in  systematically  lead- 
ing the  water  to  different  parts  of  the  land  as  it  is  required.  For  these 
reasons  the  cultivation  of  the  soil  must  be  thorough  or  the  investment 
in  irrigation  will  not  be  remunerative.  In  .order  to  get  the  proper 
return  for  the  money  invested  and  the  labor  annually  expended,  the 
highest  cultivation  is  demanded.  So  great  is  the  labor  of  leading  the 
water  on  the  lands,  and  so  great  is  the  labor  necessary  to  cultivate  the 
soil  to  a  high  degree,  that  the  area  one  man  can  profitably  cultivate  is 
much  smaller  than  in  a  humid  region.  The  labor  necessary  to  cultivate 
10  acres  of  land  in  a  humid  region  is  sufficient  to  cultivate  only  10 
or  15  acres  in  an  arid  region.  Hence  the  .homestead  unit  for  the  arid 
region  should  not  be  so  much  as  160  acres,  but  only  SO  acres,  or  per- 
haps only  40  acres. 
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Such  limitation  of  the  area  which  may  be  secured  by  homestead  will 
work  no  hardship  to  the  farmer,  for  his  smaller  farm  in  the  arid  region 
is  more  productive  than  a  larger  farm  in  the  humid  region.  As  just 
explained,  he  is  under  the  necessity  of  maintaining  a  high  degree  of 
cultivation,  and  this  leads  to  correspondingly  large  production.  But 
this  is  not  all.  Agriculture  watered  by  means  of  irrigation  is  in  two 
ways  essentially  superior  to  agriculture  watered  by  rains.  First,  the ' 
supply  of  water,  being  under  the  control  of  the  farmer,  is  better  regu- 
lated, and  tbe  land  does  not  suffer  either  from  violent  rains  or  from 
droughts ;  second,  the  dryness  of  tbe  air  in  the  arid  region  is  favorable 
to  the  growth  of  crops,  so  that  even  in  the  years  most  favorable  to 
agriculture  in  the  humid  region  the  irrigated  lands  of  tbe  arid  region 
yield  a  more  abundant  return. 

It  was  found  by  the  committee,  in  passing  through  the  Western 
States  and  Territories  during  the  past  summer,  that  the  farmers  wbo 
were  practically  engaged  in  agriculture  fully  recognize  these  facts,  and 
tbe  general  sentiment  expressed  was  that  the  homestead  privilege 
should  not  include  more  than  40  acres  of  laud ;  others  believe  SO  acres 
to  In1,  the  right  quantity,  while  nowhere  among  the  farmers  was  it 
claimed  that  160  acres  should  be  given  as  a  homestead.  The  universal 
sentiment  of  the  farmers  of  tbe  West,  who  are  practically  informed 
on  these  matters,  is  in  favor  of  a  much  smaller  homestead  tban  is  now 
given  to  the  settler.  The  value  of  a  tract  of  irrigable  land  with  water 
right  attached  is  always  great.  Everywhere  in  the  arid  region  such 
tracts  are  valued  at  and  sell  for  from  925  to  $200  per  acre;  so  that  a 
tract  of  80  or  even  40  acres  is  no  inconsiderable  gift  to  the  settler. 

Section  XIII. 

OBSTRUCTIVE  WATER  RIGHTS. 

For  the  proper  utilization  of  the  waters  of  tbe  streams,  there  is  an- 
other condition  of  importance.  In  inaugurating  irrigation  plans  it  is 
often  the  case  that  a  stream  is  diverted  by  tbe  construction  of  imperfect 
dams  of  brush,  sand-bags,  or  loose  Btoues  sufficient  to  take  out  a  por- 
tion of  the  water  and  turn  it  into  a  canal,  bat  insufficient  'to  take  oat 
tbe  entire  volume*  Such  diverting  dams  and  tbe  low-line  canals  which 
they  feed  are  constructed,  along  the  course  of  the  river.  In  order  to 
supply  them  with  water  a  much  larger  volume  mnst  ran  down  tbe 
stream  than  is  taken  out  into  the  low-line  canals.  To  maintain  rights 
thus  established  is  to  prevent  the  complete  utilization  of  the  waters. 
If  the  entire  volume  of  the  stream  be  taken  out  at  some  point  above 
them  all,  where  headworks  can  be  constructed  to  fully  command  the 
stream,  then  tbe  water  is  cut  off  from  the  low-line  bead  works  and  canals 
and  is  made  to  serve  a  much  larger  area  at  a  smaller  expense  per  acre ; 
but  vested  rights  in  many  cases  prevent  this  economical  use  of  the 
riven,  This  difficulty  is  frequently  experienced,  and  has  already  be- 
come of  grave  importance ;  and  such  impeditnentary  and  improvident 
works  have  ultimately  to  be  bought  out.  For  this  reason  it  becomes 
necessary  to  designate  the  points  where  waters  can  be  taken  out  from 
the  principal  streams,  in  order  that  the  water  may  be  utilized  on  the 
best  lands  and  to  the  gieatest  extent. 

In  the  progress  of  irrigation,  the  small  streams  are  generally-  utilized 
before  tbe  larger.  In  very  many  cases  these  small  streams  are  nsed 
low  down  in  their  courses,  on  lands  lying  near  to  tbe  trunk  streams 
into  which  they  flow ;  afterwards,  when  it  is  desired  to  take  out  the 
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waters  of  the  trunk  streams,  it  is  found  that  the  lands  which  their 
waters  could  serve  are  already  served  by  waters  from  the  small  streams, 
auil  to  use  the  larger  rivers  it  becomes  necessary  to  buy  oat  the  inter- 
ests of  the  farmers  on  the  small1  streams,  who  must  then  move  back 
higher  up  the  little  tributaries  with  their  farms.  It  is  thus  that  in  a 
second  way  obstructive  and  improvident  rights  are  established.  The 
'  experience  gained  by  the  irrigation  of  8,000,000  acres  of  land  shows 
that  such  obstructive  and  improvident  rights  have  been  established  in 
very  many  places,  and  they  greatly  impede  the  progress  of  develop- 
ment, and  through  these  conditions  the  small  farmers  that  first  make 
homes  for  themselves  are  bought  out  by  great  land  companies  who  seek 
to  control  large  volumes  of  water  and  large  areas  of  land. 

Section  XIV. 

INTERNATIONAL  CONFLICTS  ABOUT  WATER  RIGHTS. 

The  committee,  in  its  travels  through  the  arid  region  last  summer, 
visited  El  Paso.  While  there  the  attention  of  its  members  was  called 
to  some  serious  international  troubles  arising  through  the  use  of  the 
waters  of  the  Rio  Grande  for  irrigation  in  the  El  Paso  Valley,  a  part  of 
which  lies  in  Texas  and  another  part  in  the  Republic  of  Mexico.  Agri- 
culture by  means  of  irrigation  has  been  practiced  in  this  valley  for  nearly 
two  centuries,  on  both  sides  of  the  river,  and  naturally  the  people  be- 
lieve that  they  have  a  prescriptive  right  to  use  the  water  to  fertilize 
their  lands,  acquired  by  utilization  through  a  long  term  of  years.  But 
during  the  past  season  the  supply  was  insufficient  for  the  usual  pur- 
pose, and  much  suffering  has  arisen  therefrom,  and  great  farming  values 
have  been  destroyed.  Id  seasons  of  great  rain-fall  the  water  is  sufficient 
to  cultivate  much  larger  areas  than  in  seasons  of  small  rain-fall.  The 
permanent  development  of  agriculture  therefore  depends  upon  the  water 
supply  afforded  in  dry  seasons.  In  late  years  large  areas  of  land  have 
been  cultivated  on  the  Rio  Grande  in  Colorado.  There  has  also  been 
a  great  development  of  agriculture  in  Sew  Mexico  on  the  tributaries  of 
the  Rio  Grande.  The  effect  of  this  is  to  cut  off  the  water  from  the  Rio 
Grande  to  a  large  extent,  so  that  when  dry  seasons,  like  the  last  two, 
come,  an  insufficient  supply  of  water  is  afforded  by  the  Rio  Grande  to 
the  people  of  the  El  Paso  Valley,  both  in  the  State  of  Texas  and  in  the 
Republic  of  Mexico.  Immediately  above  the  liue  between  Texas  and 
Sew  Mexico  there  is  another  district  of  country  known  as  the  Mesilla 
Valley,  which  lies  wholly  in  the  Territory  of  New  Mexico.  Here,  also, 
the  supply  of  water  was  insufficient,  from  the  fact  that  it  had  been  cut 
off  by  irrigation  above. 

The  committee  found  that  the  people  of  Mexico  were  complaining 
bitterly  about  the  destruction  of  their  agriculture,  and  tbe  matter  has 
now  come  to  be  an  important  international  affair.  This  case  illustrates 
others  that  must  soon  arise.  The  Colorado  River  of  the  west  flows  from 
the  territory  of  the  United  States  into  the  territory  of  the  Republic  of 
Mexico,  and  its  waters  can  be  used  in  either  or  both  countries,  and  ulti- 
mately some  equitable  division  must  be  made  or  international  disputes 
will  arise.  In  tbe  same  manner  the  waters  of  tbe  Columbia  and  other 
rivers  at  tbe  north,  which  are  needed  for  irrigation,  must  be  divided  be- 
tween the  British  possessions  and  our  owu ;  and  at  the  present  rate  of 
settlement  and  development  in  that  country  these  problems  will  soon 
appear  and  must  be  settled  in  some  just  aud  amicable  manner. 
S.  Rep.  928 9 
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Section  XV. 

CONFLICT  OF  BIGHTS  BETWEEN  STATES. 

There  is  another  class  of  difficulties  arising  the  miscellaneous  and 
unregulated  appropriation  of  water  and  the  use  of  rights  through 
prior  utilization.  Unfortunately  the  arid  region  has  not  been,  divided 
into  States  and  Territories  by  natural  boundary  lines,  so  that  each 
drainage  basin  is  under  the  jurisdiction  of  some  one  State  or  Territory. 
In  the  main,  artificial  boundaries  have  been  adopted,  described  in  terms 
of  parallels  and  meridians.  Through  this  unfortunate  circumstance  in- 
terstate interests  are  involved  in  the  division  of  the  waters.  These  in- 
terstate questions  are  numerous  and  of  great  importance,  involving 
values  of  many  millions  of  dollars. 

Nearly  all  the  great  rivers  and  many  of  the  great  tributaries  of  the 
entire  arid  region  and  of  the  subhutnid  region,  or  more  than  one-half 
of  the  area  of  the  United  States,  exclusive  of  Alaska,  run  through  two 
or  more  States  or  Territories.  In  a  few  cases  they  are  boundary  lines ; 
in  others  they  bead  in  one  political  division  and  run  through  another. 
In  all  these  cases  the  waters  must  be  divided  on  some  equitable  and 
wise  principle. 

In  general  the  headwater  States  and  Territories  have  it  in  their  power 
to  control  the  situation.  They  can  take  the  water  and  laugh  at  the  rights 
of  the  people  lower  down  the  rivers.  The  North  Platte  is  to  be  divided 
between  Wyoming  and  Nebraska ;  the  South  Platte,  between  Colorado 
anil-Nebraska ;  the  Arkansas,  between  Colorado  and  Kansas ;  the  Ca- 
nadian River,  between  New  Mexico  and  the  Indian  Territory;  the 
Pecos,  between  New  Mexico  and  Texas;  the  Bio  Grande  del  Norte, 
among  Colorado,  New  Mexico,  Texas,  ana  the  Republic  of  Mexico ;  the 
Colorado,  among  Wyoming,  Utah,  Colorado,  Arizona,  Nevada,  and 
California.  All  of  the  principal  rivers  of  Nevada  head  in  California. 
The  Bear  River  is  to  be  divided  among  Wyoming,  Idaho,  and  Utah  ; 
the  Snake  is  to  be  divided  among  Wyoming,  Idaho,  Oregon,  and  Wash- 
ington ;  the  Columbia  is  to  be  divided  among  Montana,  British  Amer- 
ica, and  Washington  ;  the  Missouri  and  its  tributaries  are  to  be  divided 
among  Montana,  North  Dakota,  South  Dakota,  and  perhaps  Nebraska. 

The  lands  are  already  divided  by  State  lines,  bnt  they  are  practically 
valueless  without  water.  The  waters  are  flowing  in  the  rivers  and  are 
to  be  taken  out  to  serve  the  lands.  The  real  value  inheres  in  the  waters. 
The  lands,  valueless  without  water,  obtain  a  valne  of  from  $35  to  $200 
per  acre  with  water.  How,  then,  shall  the  waters  be  divided!  It  is  a 
low  estimate  to  say  that  the  water  values  to  be  divided  amount  in  all 
to  more  than  $500,000,000.  The  States  can  not  divide  the  waters  among 
themselves ;  the  National  Government  mnst,  therefore,  become  the 
arbitrator  between  them,  and  it  should  immediately  intervene  to  divide 
the  waters  in  some  wise  and  just  manner  that  will  command  the  judg- 
ment of  men.  The  importance  of  this  matter  can  be  illustrated  on  every 
hand  throughout  the  arid  region. 

The  principal  rivers  on  which  irrigation  depends  in  the  State  of  Nevada 
have  their  sources  in  the  Sierra  Nevada,  within  the  boundary  lines  of 
the  State  of  California.  Nevada  has  bnt  a  small  farming  population, 
and  this  chiefly  depends  upon  the  waters  of  the  rivers  that  come  from 
California,  and  it  is  in  the  power  of  California  to  destroy  the  irrigation 
already  established  ;  that  is,  it  is  possible  to  divert  the  waters  of  these 
i  onto  the  mountain  lands  where  grass  and  hardy  vegetables 
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may  be  raised,  but  where  the  more  valuable  crops  can  not  be  produced. 
Again,  if  the  agriculture  on  these  streams — the  Truckee,  Oarson,  and 
Walker  Rivers — is  to  be  increased  by  the  storage  of  waters,  the  reservoirs 
must,  in  the  main,  be  situated  in  California.  It  is  thus  that  the  agricult- 
ure of  .Nevada  can  not  be  maintained  by  State  authority.  The  time  is 
not  far  distant  when  properties,  having  a  value  in  the  aggregate  of  many 
millions  of  dollars,  will  be  in  dispute  between  California  and  Nevada. 
Most  all  of  the  catchment  area  of  the  Snake  River  is  in  the  Territory  of 
Wyoming,  where  waters  can  be  stored  to  irrigate  several  million  acres 
of  land.  But  all  the  good  land  lies  in  the  Territory  of  Idaho.  The 
right  to  the  nse  of  water  for  irrigation  is  prolific  of  disputes  between 
the  States,  and  every  State  and  Territory  of  the  arid  and  subhumid 
regions  is  involved.  Rights  have  already  vested  to  such  an  extent  as 
to  make  the  solution  of  this  question  difficult;  but  the  near  future  will 
see  them  multiplied  on  a  large  scale. 

Section  XVI. 

CONFLICT  BETWEEN  COMMUNITIES. 

Everywhere  in  the  arid  region  the  scarcity  of  water  is  in  contrast 
with  the  abundance  of  land,  and  out  of  this  arise  conflicts  between  com- 
munities. Along  the  course  of  a  stream  which  will  irrigate  a  few  hun- 
dred thousand  acres  of  land  there  may  be  a  number  of  places  where  the 
■rater  can  be  diverted  to  advantage.  At  each  of  these  places  headworks 
ate  constructed,  and  canals  are  made  to  lead  the  water  therefrom  to 
bodies  of  land,  and  in  each  case  a  group  of  farmers  are  dependent  upon 
a  single  canal,  and  a  number  of  canals  give  rise  to  a  number  of  such 
communities,  all  having  interest  in  the  common  waters  of  the  natural 
stream.  The  rights  between  such  communities  are  adjusted  by  a  legal 
principle  which  has  grown  up  in  the  States  and  Territories  involved, 
which  is  styled  the  right  of  prior  appropriation.  In  general  this  prior 
appropriation  by  canal  is  established  when  the  canal  itself  is  begun 
and  a  proper  record  of  the  same  made.  Prior  appropriation  in  this  case 
means  prior  construction  of  canal.  As  the  communities  grow  and  the 
agricultural  area  is  enlarged  by  the  prosperity  of  the  people,  a  limit  to 
this  enlargement  is  reached. 

If  the  principle  holds  that  the  canal  appropriates  to  the  extent  of  its 
capacity  the  earlier  established  communities  may  continue  to  expand 
until  the  capacity  of  their  canals  is  reached.  If  the  later  established 
communities,  having  later  canal  rights,,  have  in  the  mean  time  been 
nsing  this  water,  they  are  out  off  from  its  use  by  the  development  of  the 
communities  on  the  canals  of  earlier  date.  In  this  manner  agricultural 
industries  are  established  to  be  ultimately  destroyed. 

The  larger  streams  originate  in  the  confluence  of  smaller  streams,  and 
these  smaller  streams  often  have  valleys  where  their  waters  may  be 
used.  It  often  happens  that  the  waters  of  a  larger  stream  are  taken 
-on  the  land  first,  and  then  settlements  are  established  on  the  smaller 
and  distant  streams  which  take  the  water  away.  It  is  under  such  con- 
ditions that  conflicts  between  communities  arise,  and  as  they  involve 
the  industries  of  the  farmers  and  the  chief  values  of  the  country,  they 
are  necessarily  bitter.  It  has  been  proposed  of  late  years  to  remove 
this  cause  of  conflict  by  making  the  land  instead  of  the  canal  the  appro- 
priator  of  the  water.  Should  this  rule  be  established  it  becomes  neces- 
sary for  the  people  of  one  community  to  watch  the  people  of  another, 
and  to  observe  with  great  care  the  development  of  agriculture  in  every 
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district  situated  on  the  same  principal  stream  and  its  tributaries,  in 
order  that  no  right  may  be  established  in  conflict  with  existing  rights. 
Unfortunately  artificial  county  lines  have  beeu  established,  so  that 
drainage  basins  are  often  divided,  and  county  administration  thus  fails 
to  provide- sufficient  remedy  and  regulation. 

If  the  land  instead  of  the  canal  appropriates  the  water,  then  every 
farmer's  prosperity  limits  the  prosperity  of  his  neighbor,  for  as  he  de- 
velops his  land  by  irrigation  he  secures  rights  to  water  which  prevent 
others  from  developing  their  lands  to  the  fullest  extent.  It  is  thus  that 
the  industry  of  farming  by  irrigation  develops  conflict  and  establishes 
a  plexus  of  rights  difficult  to  control. 

If  the  annual  flow  of  the  stream  were  constant  these  difficulties  would 
be  greatly  ameliorated,  but  dry  and  wet  years  occur.  When  great  rain- 
falls occur  for  a  series  of  years  agricultural  developmen  t  is  stimulated 
and  the  people  irrigate  a  greater  area  of  laud  than  they  are  able  to 
maintain  when  the  dry  years  come.  It  is  thus  that  in  seasons  of  drought 
communities  depending  upon  irrigation  are  plunged  into  conflict.  The 
problem  of  dividing  the  waters  of  years  of  scarcity  between  the  fields 
with  justice  to  all  is  one  of  great  difficulty.  In  older  communities  it  has 
been  solved  iu  many  ways,  but  they  all  provide  an  administration  which 
has  great  power  and  which  acts  summarily  in  times  of  Btress,  leaving 
ultimate  rights  to  be  settled  by  the  slower  process  of  law  in  the  courts. 

Section  XVII, 

SPECULATIVE  WATER  EIGHTS. 

It  has  been  pointed  out  that  in  the  arid  lands  the  source  of  value 
inheres  in  the  water ;  but  such  waters  are  forever  flowing  away,  to 
.be  lost  in  the  sands  or  swallowed  by  the  sea.  Hitherto  waters  un- 
used have  not  been  attached  to  specific  lands,  nor  to  any  lands  what- 
soever. Any  unused  source  of  water  might  be  seized  by  any  one.  In 
the  local  practice  of  the  country  it  is  only  necessary  to  stake  out  a 
claim  and  have  it  recorded  in  order  to  make  a  seizure  on  such  waters. 
Gradually  in  some  of  the  States  it  has  become  necessary,  in  order  to 
preserve  the  life  of  the  claim,  to  do  some  work  or  make  a  show  of 
some  work  on  an  irrigation  structure.  In  this  manner  the  streams  of 
the  arid  region  are  being  covered  with  claims  for  speculative  purposes. 
When  it  is  determined  to  actually  construct  irrigating  works  and 
thereby  redeem  definite  bodies  of  land,  these  interfering  speculative 
claims  must  be  bought  out.  Such  claims  are  numerous  and  are  they  . 
held  at  great  prices  when  bona  fide  works  are  to  be  constructed,  and 
stand  in  the  way  of  the  actual  development  of  the  country,  and  if  they 
are  maintained  their  extinguishment  will  become  a  permanent  tax  on 
agriculture,  as  the  selling  value  of  such  claims  must  be  added  to  the 
investment  or  plant  with  which  farming  is  started. 

Section  XVIII. 

EXISTING  WATER  RIGHTS   MUST  BE  MAINTAINED. 

Already  8,000,000  acres  of  land  are  irrigated  in  the  arid  region.  It 
seems  probable,  from  the  evidence  brought  before  the  committee,  that 
works  have  been  constructed  capable  of  irrigating  an  additional  amount 
of  2,000,000  or  4,000,000  acres.  These  people  have  redeemed  their  lands, 
have  brought  water  upon  them,  and  for  that  purpose  have  constructed 
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canals;  and  they  have  made  homes,  built  themselves  houses,  planted 
their  orchards,  and  inclosed  their  fields.  Their  rights  are  sacred  and 
must  be  maintained,  and  nothing  should' be  done  to  despoil  them  of 
the  fruits  of  their  industry.  The  larger  part  of  the  lands  which  have 
been  selected  have  been  wisely  chosen  and  fall  naturally  into  the  irri- 
table tracts  as  described.  Other  lands  have  been  unwisely  chosen  and 
imped  i  men  tary  or  obstructive  rights  have  been  established.  Snch 
rights  can  not  be  extinguished,  even  though  they  are  impedimentary 
and  obstructive,  without  just  remuneration.  It  is  therefore  proper  to 
declare  all  lands  that  have  heretofore  been  irrigated  in  any  district  to 
be  irrigable  lands,  but  snch  rights  should  not  be  held  for  speculative 
purposes  to  coerce  their  purchase  at  exorbitant  rates.  It  should  be  in 
the  power  of  each  community  to  extinguish  these  rights  by  public  con- 
demnation and  due  payment  to  the  owners  of  the  property. 

Section  XIX. 

THE   STORAGE  OF  WATERS. 

The  season  of  irrigation  in  the  arid  region  varies  greatly  in  length. 
In  high  altitudes  and  latitudes  it  is  not  more  than  fifty  or  sixty  days  in 
length,  while  in  low  altitudes  and  latitudes  it  may  be  four  months  in 
length.  It  aUo  varies  for  different  crops.  But  whatever  its  length 
may  be  it  is  still  limited.  When  the  streams  are  directly  taken  to  the 
lands  by  means  of  canals,  it  is  only  during  this  season  of  irrigation  that 
the  waters  are  used ;  during  the  non-irrigating  season  the  waters  flow 
away  to  the  sea  or  are  lost  in  the  desert  sands.  There  are  also  Hoods, 
especially  in  the  earlier  part  of  the  irrigating  season,  when  all  the 
waters  of  the  streams  can  not  be  used.  It  is  thus  that  a  limit  is  estab- 
lished to  the  area  which  can  be  irrigated  by  the  use  of  the  seasonal  flow 
of  the  streams. 

The  n on  seasonal  flow  is  utilized  by  storing  it  in  reservoirs  or  great 
artificial  lakes.  The  investigations  made  by  the  Irrigation  Survey  show 
that  the  Don-seasonal  flow  can  be  impounded  and  used  in  the  season  of 
irrigation,  often  with  great  economy,  and  by  this  means  the  total  area 
irrigated  will  be  greatly  increased — more  than  doubled.  In  the  storage 
of  water  important  conditions  arise.  This  water'  should  be  stored  iu 
the  mountains  wherever  possible,  aud  such  possibilities  are  frequent, 
as  the  mountain  valleys  often  present  favorable  sites.  When  the  water 
most  be  stored  below,  much  more  is  lost  by  evaporation  than  when 
stored  at  higher  altitudes.  Coder  the  most  favorable  circumstances 
there  are  not  more  than  40  or  50  inches  of  annual  evaporation  from  a 
body  of  water  in  the  mountains,  while  in  the  very  low  lands  this  evap- 
oration is  from  80  to  100  inches  annually. 

It  must  be  further  noted  that  alt  storage  reservoirs  must  necessarily 
be  at  some  distance  from  the  lauds  to  be  irrigated,  as  the  lands  must  lie 
at  a  lower  altitude  than  the  reservoir  in  order  that  the  water  may  be 
conducted  to  them  by  canals.  When  the  waters  are  stored  in  the  mount- 
ains, far  distant  from  the  lands,  they  are  discharged  from  the  reser- 
voirs, before  being  used,  into  the  natural  channel,  to  be  taken  out  by 
the  canals  below.  It  is  thus  that  the  farmers  on  the  lands  far  down  the 
river  must  construct  a  large  part  of  their  storage  basins  in  the  mount- 
ains and  away  from  home,  and  afterwards  divide  them  among  the  canals 
below  after  they  are  commingled  with  the  flow  of  the  waters  not  depend- 
ent upon  the  storage  basins. 
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If  the  reservoirs  were  on  the  low  lands,  near  to  the  farms,  then  the 
waters  would  usually  have  to  be  conducted  to  them  from  tbe  principal 
streams  daring  the  non;seasonal  flow  ;  bo  the  waters  would  have  to  be 
divided  among  the  reservoirs.  Thus  it  is  that  when  the  waters  are  stored 
above  they  are  divided  after  they  are  caught ;  when  stored  below  they 
must  be  divided  before  they  are  caught.  This  makes  it  clear  that  some 
system  must  be  provided  for  the  division  of  the  non-seasonal  flow  of  the 
Stream  B  as  well  as  of  the  seasonal  flow. 

Section  XX. 


As  the  water  supply  is  limited  and  the  land  supply  practicably  un- 
limited, tbe  unregulated  selection  of  the  irrigable  land  yields  disastrous 
consequences,  from  the  fact  that  lands  are  often  irrigated  where  water 
rights  can  not  be  permanently  maintained.  If  the  lands  first  irrigated 
are'  low  down  on  the  course  of  a  stream,  irrigation  above  will  take  the 
water  away ;  and  this  becomes  a  serious  matter  when  the  waters  are 
taken  away  from  a  larger  stream  by  using  the  small  streams  in  detail 
on  their  own  valleys.  If  this  higher  irrigation  is  in  the  mountains,  it 
is  a  waste  of  water,  as  has  already  been  explained,  and  the  older  set- 
tlements are  destroyed  by  the  newer,  to  the  great  disadvantage  of  ag- 
riculture at  large.  But  this  evil  can  usually  be  remedied  by  local  leg- 
islation. When,  however,  the  mountain  lands  are  in  one  State  and  the 
low  valley  lands  in  another,  the  remedy  is  found  with  greater  difficulty. 
It  must  necessarily  be  found  in  the  powers  of  the  General  Government. 
If  the  lands  first  selected  for  irrigation  are  far  down  the  stream,  then 
the  waters  used  are  largely  wasted  on  the  way,  and  only  a  small  area 
can  be  irrigated, even  though  the  stream  has  unimpeded  flow  above; 
but  if,  after  water  rights  are  once  established  in  the  lower  region,  the 
waters  are  taken  out  for  above  on  the  lands  where  the  supply  is  not 
wasted,  very  much  larger  areas  can  be  cultivated ;  and  it  is  difficult 
for  the  people  below  to  maintain  their  rights  to  tbe  full  flow  of  the  stream, 
which  is  chiefly  lost  before  it  reaches  them ;  and  if  they  could  main- 
tain their  rights  it  would  be  a  great  disadvantage  to  tbe  country  at 
large,  as  it  would  seriously  diminish  the  area  of  farming  lands.  When 
communities  of  different  States  thus  bniid  up  conflicting  rights,  those 
below  are  entirely  at  tbe  mercy  of  those  above,  unless  the  General 
Government  intervenes  to  afford  protection.  It  would  seem  to  be  un- 
wise for  the  General  Government,  which  still  to  a  large  extent  pos- 
sesses tbe  lands,  to  permit  the  growth  of  industries  on  lands  where 
they  can  not  be  maintained  without  a  great  sacrifice  to  the  general  in- 


There  is  still  another  condition,  which  makes  this  problem  more 
serious.  The  volume  of  tbe  streams  being  variable  from  year  to  year, 
there  are  seasons  of  plenty  and  seasons  of  scarcity.  When  seasons  of 
plenty  come,  agriculture  is  rapidly  developed  in  all  of  tbe  communities; 
but  when  seasons  of  scarcity  arrive,  the  established  industries  must 
suffer,  either  above  or  below,  or  in  both  places.  Practically  the  suffer- 
ing is  experienced  by  the  communities  below.  The  Government  of  the 
United  States  is  rapidly  disposing  of  its  lands,  through  the  agency  of 
the  desert-laud  laws,  timber-cultnre  laws,  pre-emption  laws,  and.  home- 
stead laws,  to  settlers,  who  in  most  cases  are  required  to  irrigate  thorn 
in  order  to  obtain  possession.    Lands  taken  under  the  desert-land  act 
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mast  be  irrigated.  Lauds  taken  under  toe  timber-culture  act  must  also 
be  irrigated  if  the  trees  are  actually  grown;  and  lands  taken  under 
homestead  privileges  must  be  made  bomes,  if  honestly  acquired,  and 
therefore  they  also  mast  be  irrigated.  It  is  thus  that  the  lands  pass 
out  of  the  hands  of  the  General  Government  into  the  hands  of  indivi- 
duals under  a  contract,  real  or  virtual,  that  they  shall  be  irrigated,  and 
the  Government  in  turn  receives  the  money  of  the  settlers  for  these 
lands.  When  farmers  under  contract  with  the  Government  to  irrigate 
their  lands  do  actually  irrigate  them  and  create  conflicting  rights,  can 
the  Government  properly  and  honestly  seethe  people  of  one  community 
to  whom  it  has  sold  landsadespoiled  by  the  people  of  another  commun- 
ity to  whom  it  has  sold  lands,  all  under  contract  that  the  lands  shall  be 
irrigated,  which  is  the  condition  of  spoliation!  It  is  feared  that  such 
communities  will  believe  they  have  a  case  iu  equity  against  the  Govern- 
ment, and  that,  when  their  industries  are  overthrown,  their  homes  de- 
stroyed, their  property  ruined,  they  will  seek  compensation  from  the 
General  Government.  If  irrigation  goes  on  unregulated  for  ten  years 
more  as  it  has  during  the  last  ten  years,  claims  to  the  amount  of  hun- 
dreds of  millions  of  dollars  may  be  presented  to  the  General  Govern- 
ment. It  is  none  too  soon  to  consider  this  question.  Already  the  basis 
of  such  claims  is  laid  in  many  regions.  At  the  present  time  the  people 
of  Kansas  are  developing  lands  of  this  character  to  the  extent  of  four 
to  Ave  hundred  thousand  acres  in  the  valley  of  the  Arkansas,  which,  at 
the  lowest  rate  at  which  irrigated  lands  sell,  will  be  worth  more  thau 
tea  millions  of  dollars.  Should  poor  men,  ignorant  of  these  facts,  be 
permitted  and  encouraged  to  make  homes  on  the  public  domain  where 
they  must  ultimately  be  ruinedt  Will  they  not  then  come  and  beg  of 
the  Government  for  relief  t 

SEOTIdN  XXI. 


In  the  arid  lands  the  fields  are  not  fertilized  directly  from  the  rains. 
The  water  to  serve  them  must  be  brought  directly  from  streams  having 
their  sources  in  tbe  mountains.  For  this  purpose  dams  must  be  built, 
canals  constructed,  and  reservoirs  established.  To  do  this  work  organ- 
ized labor  must  be  employed,  and  often  great  capital  is  necessary.  A 
poor  man  can  not  go  upon  a  tract  of  land  and  make  a  homestead  for 
himself;  he  must  combine  with  others  to  do  this  work,  or  with  bis 
neighbors  to  make  a  contract  with  some  company  to  construct  the  nec- 
essary irrigating  works.  Often  these  preliminary  works  are  of  great 
cost,  and  before  the  first  acre  of  land  can  be  cultivated  tens  or  hun- 
dreds of  thousands  of  dollars  must  be  expended — in  some  cases  mil- 
lions of  dollars.  It  is  through  this  condition  of  affairs  that  water  rights 
are  being  aggregated  in  great  companies;  and  when  the  water  is  lim- 
ited and  tbe  land  practically  unlimited,  the  value  primarily  inheres  in 
tne  water.  This  relates  to  tbe  stream  waters,  on  which  the  chief  de- 
velopment of  irrigation  depends.  Storm  waters,  pump-well  waters,  and 
artesian  waters  can,  in  the  main,  be  managed  by  individual  farmers, 
but  stream  waters  require  a  preliminary  outlay  of,  money  on  a  large 
scale.  Under  these  conditions  many  irrigating  companies  have  been 
organized.  In  the  early  history  of  irrigation  in  the  West  these  com- 
panies laid  claim  to  ownership  in  the  water,  but  gradually,  by  legisla- 
tion and  judicial  decision,  this  right  of  ownership  has  been  greatly  cur- 
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tailed,  and  tbe  tendency  seems  to  be  to  consider  the  canals  as  common 
■carriers  of  water.  In  this  manner  the  farmers  are  able,  to  some  extent, 
to  regulate  the  price  at  which  waters  shall  be  delivered  to  their  lauds. 
Still,  the  companies  own  the  sites  where  the  waters  must  be  taken  from 
the  streams,  and  the  lines  of  canals  through  which  the  waters  must 
flow ;  and  hence  they  own  the  right  to  deliver  the  water,  though  nom- 
inally they  do  not  own  the  water  itself.  The  companies  also  have  it 
in  their  power  to  enforce  their  claims  with  great  vigor,  for  if  during  tbe 
season  of  irrigation  a  field  is  deprived  of  its  necessary  supply  of  water 
the  crop  thereon  is  speedily  destroyed ;  and  when  gardens,  orchards, 
vineyards,  and  perennial  crops  are  planted  great  values  may  be  anni- 
hilated by  withdrawing  the  water  supply  for»a  few  weeks  at  the  critical 
time. 

Great  increase. is  given  to  the  value  of  land  by  irrigation,  and  with  a 
desert  claim  before  him  the  farmer  is  usually  willing  to  make  very  lib- 
eral contracts  to  secure  this  increase  in  the  value  of  his  laud.  Hence  it 
arises  that  the  settlers  make  contracts  with  wafer  compauies  at  exorbit- 
ant rates,  and  usually  these  contracts  are  perpetual.  When,  iu  later 
years,  it  is  found  that  the  contract  is  improvident  tbe  farmers  become 
discontented  aud  a  conflict  arises  between  tbe  users  aud  the  carriers  of 
water,  often  disastrous  to  both  parties.  This  unhappy  state  of  affairs 
is  greatly  exaggerated  by  the  conditions  under  which  the  water  compa- 
nies are  organized.  Iu  the  main  they  are  developed  by  promoters,  or 
middlemen,  who  make  contracts  with  the  farmers  on  the  one  hand  and 
issue  bonds  to  capitalists  ou  tbe  other,  aud  who  construct  the  works  at 
great  profit.  For  this  purpose  construction  companies,  or  credit*  mo- 
bilier,  are  organized.  When  the  works  are  constructed  the  bonds  or  the 
stock  of  tbe  companies,  one  or  both,  are  in  the  hands  of  the  capitalists, 
and  lands  in  the  hands  of  the  farmers,  and  the  promoters  with  their 
profits  are  gone  This  condition  is  injurious  to  both  parties  whose  in- 
terests remain,  aud  the  conflicts  that  arise  therefrom  are  great  aud  the 
resulting  litigation  is  enormous. 

Many  water  companies  having  met  with  disaster  in  this  manner,  the 
new  companies  were  led  to  take  warning,  and  another  direction  has 
been  given  to  these  enterprises.  Here  the  companies  attempt  to  make 
their  profits  primarily  through  the  increase  in  value  given  to  the  lands, 
and  the  promoters  go  among  the  farmers  and  take  options  on  their 
lands  When  a  tract  sufficiently  large  for  the  purpose  has  lieen  secured, 
the  works  are  constructed  and  the  lauds  bought.  The  companies  then 
sell  tbe  lands  at  the  increased  value,  with  rights  to  the  use  of  water 
and  with  contracts  to  furnish  water  perpetually  or  for  a  term  of  years. 

Tbe  possession  of  the  lands  is  sometimes  obtained  in  another  man- 
ner. Tbe  employes  of  the  company  aud  others  are  induced  to  make 
filings  on  the  lands  under  the  various  acts  of  Congress  for  the  acquire- 
ment of  desert  lands,  timber- culture  lands,  homesteads,  and  pre-emption 
lands.  Then  to  irrigate  these  lands  the  men  who  file  ou  them  enter 
into  a  contract  with  the  company  to  furnish  water,  and  mortgage  their 
lands  for  this  purpose.  Sometimes  the  more  thrifty  settlers  ultimately 
pay  op  these  mortgages  and  possess  their  farms;  but  often,  and  usually, 
the  mortgages  are  foreclosed  after  title  passes  from  the  General  Gov- 
ernment to  the  individuals,  and  the  compauies  own  the  lands.  In  many 
cases  this  seems  to  be  the  understanding  from  the  first,  and  nominal 
settlers  are  the  agents  of  the  companies,  standing  between  them  and, 
tbe  General  Government.  Large  tracts  of  land  are  also  aggregated  in* 
single  holdings  by  purchase  from  railroad  companies,  and  by  the  pur- 
chase of  old  Spanish  claims. 
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It  is  thns  that  the  farming  values  of  the  arid  country  fall  iuto  the 
possession  of  a  comparatively  few  companies  organized  in  the  ceuters 
of  trade  in  the  East  or  in  foreign  lands.  There  are  some  very  prosper- 
ous coin  in  Unities  where  snch  large  possessions  are  not  obtained,  but 
where  the  people  have  settled  on  the  desert  lands  in  colonies  and  own 
the  irrigation  works.  A  number  of  such  colonies  have  been  founded  in 
Colorado,  greatly  to  the  advantage  of  the  people  themselves.  The 
people  of  Utah,  under  church  regulation,  have  managed  to  control  the 
waters  used  in  irrigation  by  communities,  and,  in  the  main,  the  farmers 
themselves  own  the  irrigation  works. 

Tbe  extent  to  which  irrigation  companies  are  being  organized  is  very 
great  throughout  the  entire  arid  region.  To  illustrate  this  fact  an  extract 
is  here  givt- n  from  the  report  for  1889  of  the  Hon.  L.  Bradford  Prince, 
governor  of  New  Mexico.     It  is  as  follows: 

A  list  is  subjoined  of  tbe  corporations  formed  for  purposes  of  irrigation  during 
the  single  year  ending  September  1,  1*©.  The  most  important  operations  now  in 
progress  are  those  of  the  Pecos  Irrigation  and  Investment  Company,  iu  the  valley  of 
tbe  Pecos.  This  oompany  is  now  constructing  tiro  immense  canals;  the  first  being 
W  miles  long,  38  feet  wide  at  the  bottom,  and  carrying  7  feet  of  water,  aud  the  other, 
ii  miles  below,  being  no  less  than  50  miles  long,  45  feet  wide  at  tbe  bottom,  and  also 
carrying  '  feet  of  water.  These  are  both  to  be  fed  by  the  Pecos,  the  tiow  of  which 
i)  calculated  to  be  1,000  cubic  feet  per  second.  The  intervening  space  is  to  be  sup- 
plied by  immense  reservoirs;  three  of  which  are  in  process  of  construction ; 
one  being  1J  miles  long,  three-fourths  of  a  mile  wide,  and  It  feet  deep;  one 
H  miles  long,  1  niile  wide,  and  Id  feet  deep ;  and  the  largest,  which  merits  the  name 
of  i  lake,  being  ?J  miles  long,  21  miles  wide,  and  40  feet  deep.  This  vast  work  will 
com  about  41,000,000,  aud  it  is  expected  to  Irrigate  between  200,000  and  300,000  acres 
of  land.  No  one  can  even  imagine  what  New  Mexico  will  produce  whou  her  immense 
acreage  of  fertile  soil  is  brought  under  cultivation  through  enterprises  of  this  kind. 

List  of  corporation!  for  irrigation. 


Baatrrolr  Irrigating  Cora- 
Tfip  P'tcnm  Valley  Land  and 


White  Oaka  Development 
Pefuaoo  tank  Irrigating 


VaffiS 


The    Bonman    Irrigation 

Company. 
Tbe  Flnil  New  Mexican 

Kowrvoir  and  Irrigation 

Ban  Jnan  South  Side  Canal 

Company. 
Lincoln  Awqniii  Company. 
The  Omntalr—  »-«-=-« 

Hgalloi 

Cflnuur, 

n.  K5 

Company. 


Near  Navajo  Springs. 

West    aide   of     Rio 
Pecoa,  in  Lincoln 

Lincoln  County. 


Rio  Arriba  County. 
Dona  tit  County. 

Rio    Felix.    Lincoln 

County. 
Lincoln  County. 


The  Dark  Canyon  Ditch  Lincoln  County. 

Springer  Land  Association.  Colfax  Count*. 

The  Lincoln  County  Dlteli  Kin  Hondo.  Lincoln 

The  Spring  Valley  Ditch  Lincoln  County. 

Perr.y  Fountain  Hitch  Com-  Do. 

Albuquerque      Irrigating  Esat  hunk  of  Rio 

Canal   and    Land   Com-  Granite  iu  Bern*- 

pany.  lllln  County. 

The  San  Joan  Water  Corn-  San  Juau  River.  San 

Tn>eU>Fort    Sumner   La: 

and  Ditch  >.ompany. 
The  Roawe.1l  Water  Co 


lare  within  the 
)ll.0rLincoln 


The  Dark  Canyon  Water 

Com  nan  v. 
The  Mountain  Irrigation 

Una  rieGaM  Canal  and  tr-  ! 

TheSantn  Cms  Lrind  and 
Irrigation  Company. 

Jicarlll  a  Mining  and  Water. 

The  La  Plata  Ditch  Com-  | 


Riw   Ditch 


3yGoogIe 


120  IRRIGATION  AND   RECLAMATION   OF  ARID  LANDS. 

In  the  same  manner  water  companies  or  irrigating  companies  whose 
purpose  it  is  to  acquire  water  rights  only,  or  acquire  water  and  land 
titles,  are  being  organized  in  every  State  and  Territory  where  irrigation 
is  necessary ;  and  these  organizations  are  on  a  large  scale  and  have  no 
difficulty  in  securing  capital  necessary  to  their  enterprises  by  reason  of 
the  great  value  given  to  the  lands  through  irrigation.  It  is  probable 
that  companies  have  already  been  orgauized  to  take  out  more  than 
three  quarters  of  all  the  stream  waters  of  the  arid  region.  But  these 
companies,  in  the  main,  have  been  organized  Bince  the  passage  of  the 
act  of  October  2, 1888,  by  which  the  sites  for  bead-works,  canals,  and 
reservoirs  are  reserved  in  the  hands  of  the  General  Government,  and 
by  which  the  irrigable  lands  commanded  by  the  waters  are  reserved  for 
homestead  settlement.  It  is  thus  that  a  vast  body  of  companies  stand 
ready  to  seize  upon  these  waters  and  lands,  and  are  now  attempting  to 
undo  the  legislation  already  accomplished  in  the  interests  of  the  people. 

The  effect  of  organizing  irrigation  companies  on  a  large  scale  in  th  is 
manner  is  to  stimulate  inordinately  the  development  of  agriculture  by 
irrigation  on  the  arid  lands.  To  obtain  laborers  on  the  works  and  set- 
tlers on  the  lands  the  companies  often  organize  immigration  bureaus, 
and  thus  bring  into  the  country  great  numbers  of  people,  especially 
foreigners.  All  this  tends  to  rapid  development,  but  it  is  an  un- 
healthy state  of  affairs.  It  is  believed  that  the  normal  development  of 
the  country,  through  the  agency  of  settlers  who  are  enterprising  and 
desirous  of  making  homes  for  themselves,  will  be  more  in  the  interest 
of  the  country  and  will  result  in  greater  prosperity  than  if  the  settle- 
ment and  development  of  the  country  should  be  put  into  the  hands  of 
promoters  or  middlemen.  It  is  believed  that  if  the  settlement  of  the 
West  should  be  placed  in  the  hands  of  these  irrigation  companies,  an 
era  of  wild  speculation  would  be  inaugurated  in  which  hundreds  of 
thousands  of  people  would  be.  involved,  that  vast  numbers  of  people 
would  speedily  be  attracted  to  the  arid  lands,  that  agricultural  indus- 
tries would  be  developed  beyond  the  needs  of  the  country,  and  that 
these  stimulated  industries  would  ultimately  collapse,  involving  many 
in  ruin,  while  the  promoters  of  these  schemes  would  secure  great 
wealth,  chiefly  through  the  agency  of  construction  companies  and  tbe 
sale  of  bonds.' 

Section  XXII. 


The  statement  has  been  repeatedly  made  that  a  great  increase  is 
given  to  the  value  of  land  by  conducting  water  to  it.  The  primary 
cost  of  conducting  waters  to  lands  greatly  varies  under  the  differing 
conditions.  It  is  usually  from  $2  to  $10  per  acre.  But  as  a  result  o/ 
this  outlay  the  lands  themselves  are  greatly  increased  in  value,  from 
$25  to  $200  per  acre.  The  increase  in  the  value  of  lands  ought  to  be 
used  for  their  redemption,  and  it  is  amply  sufficient;  in  fact,  there  is 
always  a  surplus,  which  is  an  unearned  increment,  and  to  the  members 
signing  this  report  it  seems  just  that  the  farmers  themselves  should  be 
the  persons  to  reap  this  harvest  of  values.  Especially  should  great 
care  be  taken  by  the  General  Government  to  develop  a  land  system 
for  the  disposition  of  its  public  domain  by  which  this  result  may  be 
secured.    The  arid  lands  of  the  West  should  not  become  the  theater  of 
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not  fall  into  tbe  bands  of  large  owners;  nor  should  middlemen  be  able 
to  reap  the  great  rewards  wbicb  tbe  redemption  of  the  laud  involves. 
All  these  advantages  should  accrue  to  and  be  distributed  among  the 
great  army  of  settlers  who  are  to  till  the  soil.  The  many  shonld  be 
benefited  rather  than  tbe  few,  the  laborer  rather  than  the  promoter. 

Section  XXIII. 

IRRIGATION  DISTRICTS. 

Nature  has  divided  the  arid  lands  into  districts  which  are  usually  well 
defined.  The  entire  region  is  composed  of  drainage  basins,  and  through 
the  midst  of  each  one  flows  a  stream,  and  it  is  bounded  above  and  on 
either  side  by  the  crest  where  the  waters  divide.  Such  a  district,  there- 
fore, is  natural,  and  in  such  a  district  all  of  the  conditions  for  prosperous 
agriculture  exist  and  are  unified.  Let  us  take  a  single  district  for  an 
illustration ; 

The  Big  Thompson,  of  Colorado,  is  a  stream  which  flows  into  the  South 
Platte  River.  It  heads  in  the  Front  Kauge  of  Colorado,  and  its  basin  is 
there  sharply  divided  by  tbe  crest  of  tbe  mountains  from  the  basin  of 
Grand  River,  wbicb  flows  westward  into  tbe  Colorado.  On  the  north 
the  Big  Thompson  basin  is  sharply  divided  from  the  basin  of  the  Cache 
la  Poudre,  and  on  the  south  in  like  manner  it  is  separated  by  a  sharp 
ridge  from  the  basin  of  the  St.  Trains.  The  Cache  la  Poudre  and  St. 
Vrains  divides  converge  in  the  direction  of  tbe  South  Platte.  In  the 
direction  of  tbe  Platte  River  the  Platte  Valley  itself  clearly  marks  the 
limit  of  tbe  Big  Thompson  basin,  Now  within  this  natural  basin,  thus 
plainly  demarkated,  we  have,  first,  in  the  mountains  and  foot-hills  above, 
on  either  side,  a  great  catchment  area.  Below,  in  the  valley,  there  is  a 
Sue  body  of  irrigable  lands  upon  which  tbe  waters  of  the  catch  men  J:  area 
may  be  used.  All  of  the  waters  of  the  Big  Thompson  can  be  used  in 
this  valley,  and  yet  it  will  not  all  be  redeemed.  There  will,  therefore, 
be  left  large  areas  of  pasturage  lands  which  the  fanners  on  tbe  irriga- 
ble lands  could  utilize  to  advantage.  Then  on  the  foot-bills  and  mount- 
ains of  the  catchment  area  there  are  great  forests,  which  are  rapidly 
being  destroyed,  to  tbe  injury  of  the  farmers  below:  first,  because 
the  sources  of  their  water  supply  are  being  destroyed ;  and  second,  be- 
cause they  need  the  timber  to  nse  on  their  farms.  Therefore  they  are  tbe 
people  interested  in  the  preservation  of  the  timber  and  in  the  protection 
of  tbe  grasslands.  And  tbe  people  who  are  farming  in  the  lower  valley 
of  tbe  Big  Thompson  are  also  interested  in  tbe  mountains,  from  tbe  fact 
that  the  reservoirs  to  hold  the  waters  for  their  farms  must  lie  in  ttiese 
mountains  and  in  the  foot-hills. 

Here,  then,  we  have  a  body  of  irrigable  lands  sufficient  to  support  a 
large  population,  aggregated  in  the  midst  of  a  valley,  and  about  them 
grass  lands,  timber  lands,  and  a  catchment  area  for  the  water  which 
they  use.  It  is  a  natural  division  of  the  country,  and  all  the  people 
who  dwell  in  the  valley  and  live  by  farming  are  interested  in  all  parts 
of  tbe  catchment  area,  for  the  waters  which  fertilize  their  fields  are  de- 
rived therefrom  and  can  not  be  divided  until  they  are  caught  in  reser- 
voirs and  carried  in  canals,  which  all  tbe  people  must  unite  to  construct, 
either  directly  through  their  own  labor  or  indirectly  through  the  em- 
ployment of  water  companies.  It  is  thus  that  the  basin  of  each  of  tbe 
great  creeks  and  small  rivers  of  the  arid  lands  is  a  natural  irrigation 
district,  and  the  people  in  each  one  have  a  common  interest  in  the  en- 
tire district,  because  it  is  the  catchment  area  for  their  waters.    All 
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snch  headwater  districts  are  called  by  Director  Powell  districts  of  the 
first  class,  and  in  them  are  found  the  greater  part  of  the  irrigable 
lands  of  the  arid  region. 

But  there  are  still  other  natural  districts.  The  great  rivers,  which 
are  formed  by  the  anion  of  many  creeks  and  smaller  rivers,  flow  on  for 
long  distances  and  ultimately  pass  out  of  the  arid  lauds  or  reach  the 
sea.  The  division  of  the  lands  lying  along  the  trunks  of  these  streams 
when  the  headwater  districts  are  all  laid  oat  gives  rise  to  a  second 
class,  which  the  Director  of  the  Survey  calls  river-trunk  districts.  It 
is  usually  the  case  that  snch  a  river  in  its  course  has  in  one  reach  a 
valley  stretch  on  either  side  aud  in  another  high  table-lands  through 
which  it  runs  in  a  deep  canon,  or  high  mountains  on  either  side.  These 
high  table-lands  or  mountains  form  catchment  areas  which  enlarge  the 
volume  of  the  trunk  stream,  and  each  catchment  .area  has  below  it  a 
stretch  of  valley  land  that  can  be  irrigated,  so  that  we  again  have  high 
catchment  areas  above  with  low  valleys  of  irrigable  lauds  below.  It 
has  been  found  by  the  Director,  who  seems  to  have  studied  the  subject 
carefully,  that  all  of  the  great  trunk  streams  can  be  thus  divided  into 
natural  districts,  with  catchment  areas  and  irrigable  lands  in  each,  but 
that  in  a  few  places  it  may  be  necessary  to  establish  artificial  lines  as 
boundary -lines. 

In  the  arid  region  there  are  many  streams  whose  waters  do  not  flow- 
to  the  sea.  The  streams,  gathered  in  mountain  catchment  areas,  roll 
down  the  valleys  and  are  lost  in  the  sands,  or,  as  they  are  locally  called, 
"sinks,"  where  such  waters  are  evaporated.  When  streams  disappear 
in  this  manner,  never  to  appear  again  at  the  surface,  it  is  often  popularly 
supposed  that  underground  rivers  exist,  but  there  is  no  foundation  for 
this  popular  error,  as  it  is  well  known  that  the  rivers  are  caught  by  the 
sands  and  evaporated,  a  sand  plain  constituting  a  more  efficient  evapor- 
ating surface  than  a  body  of  water.  These  streams  which  do  not  roll  on  to 
join  others  are  in  the  West  known  as  "  lost  rivers,"  and  Director  Powell 
calls  the  natural  districts  which  they  constitute  lost-stream  districts. 

There  are  tbns  three  classes  of  natural  basins,  which  constitute  three 
classes  of  natural  irrigation  districts,  and  it  is  possible  to  divide  the 
entire  arid  region  into  districts  of  these  classes.  Now  it  is  proposed 
to  take  advantage  of  these  natural  conditions  to  aid  in  the  solution  of 
the  problems  which  the  new  industry  of  agriculture  by  irrigation  pre- 
sents. 

As  a  further  illustration  of  this  matter,  the  following  quotation  is 
made  from  the  statement  of  Director  Powell  to  the  Special  Committee 
on  Irrigation,  printed  on  pages  22  aud  23  of  Volume  IV of  their  report: 

I  place  before  yon  to-day  a  map  of  the  Rio  Grande,  including  all  the  area  drained 
by  that  stream  north  of  the  Texas  line.  There  are  some  important  facts  relating  to 
the  utilization  of  the  arid  lands  which  can  be  well  elucidated  by  considering  tost 
region  of  country,  and  I  present  the  map  again  for  that  reason.  In  talking  to  yon 
about  the  irrigation  problems  presented  in  the  valley  of  the  Arkansas,  I  called  your 
attention  to  the  fact  that  that  valley  could  lie  divided  into  districts,  each  one 
an  independent  unit.  The  whole  arid  region  maybe  divided  in  like  manner  into 
natural  districts  or  drainage  basins,  each  one  of  which  has  its  problems  so  inter- 
■woven  that  the  entire  district  must  be  so  considered  in  planning  its  system  of  irriga- 
tion works,  but  which  is  practically  independent  of  all  other  districts.  These  hydro- 
gr;ipliii;  basins.  Be  I  call  them,  are  of  three  classes,  viz,  headwater  districts,  river- 
trunk  districts,  and  lost -stream  districts.  The  headwater  districts  commence  in  the 
mountains  and  extend  down  the  streams  far  enough  to  include  catchment  areas  and 
farming  areas.  These  headwater  districts  are  not  only  found  on  ibe  main  streams, 
but  on  all  perennial  laterals  or  tributaries.  Usually  each  lateral  or  tributary  forms 
a  natural  district  by  itself,  Ilut  the  great  rivers  flow  on  across  the  plains  and  down 
the  great  valleys,  and  their  trunks  must  be  divided  into  districts,  each  one  of  which 
presents  an  independent  system  of  works.  These  I  call  river-trunk  distriots.  Then 
in  the  arid  lands  there  are  many  streams  which  do  not  flow  into  great  rivers  and  nlti- 
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maiely  to  the  sea,  their  waters  being  lost  in  the  sands  or 
These  I  call  lost- at  ream  districts.  All  of  these  classes  a 
Grande  region,  the  map  of  which  is  before  you. 

Id  considering  this  subject  and  planning  the  work  of  tbe  Irrigation  Snrvey,  it  haa 
been  found  that  a  natural  district  or  hydrograpbio  basin  must  be  considered  as  a 
unit  Id  which  all  the  problems  must  be  solved.  In  order  to  report  npon  the  district 
and  recommend  a  plan  of  works,  we  must  know  in  siioh  a  district  how  mnoh  water 
will  be  supplied  tor  irrigation,  where  tbe  diverting-dam  sites,  reservoir  sites,  and 
canal  sites  are  situate,  and  where  tbe  lands  to  be  irrigated  lie.  And  it  has  been 
found,  after  a  careful  examination  and  from  the  best  data  we  have  on  hand,  that  . 
there  will  be  one  or  two  hundred  such  districts  in  tbe  arid  region,  aud  that  if  the 
survey  is  carried  ont  it  will  need  a  separate  report  on  eaob.  I  have  therefore  fonnd 
It  necessary,  for  the  administration  of  tbe  survey,  to  consider  these  bydrographic 
basins,  and  have  been  studying  them  for  some  time— in  fact  for  years  before  tbe  sur- 
vey wad  organized,  for  I  early  recognized  that  ultimately  these  natural  features 
would  present conditione  which  would  control  the  engineering  problems  of  irrigation, 
and  which  would  ultimately  control  the  institutional  or  legal  problems.  The  arudy 
which  I  have  made  in  tbe  survey  in  this  direction  ol  course  can  not  be  considered 
final.  An  actual  survey  on  tbe  ground  is  necessary  to  define  tbe  limits  of  esch 
basin,  and  a  very  careful  survey  is  especially  necessary  to  define  the  limits  of  the 
trunk  districts.  The  headwater  districts,  or  those  of  the  first  class,  and  the  lost- 
stream  dirtricts,  or  those  of  tbe  third  class,  are  quite  easily  discovered  ;  but  the  dis- 
tricts of  the  second  class  require  very  mi  refill  study  for  their  determination.  The 
meaning  of  this  will  more  folly  appear  from  the  illustrations  which  I  am  able  to 
present  to  you  to-day  in  considering  the  Rio  Grande  Valley. 

First,  we  have  the  Saguache  River,  a  river  with  tributaries — a  number  of  beautiful 
creeks.  The  river  flows  into  a  sink,  and  the  drainage  is  lost  in  the  sands.  Now,  the 
utilization  <>f  tbal  water  affects  that  valley  only.  It  is  independent  of  all  the  t.lher 
regions  of  country.  The  region  of  conn  try  at  the  sink  is  one  of  sand,  and  it  sinks  in 
tbese  sands  and  is  evaporated.  It  is  only  on  very  rare  occasions,  many  years  apart, 
that  there  will  be  a  great  flood  which  will  cause  it  to  overflow  aud  open  a  channel  to 
the  Rio  Grande.  Iu  all  ordinary  years  all  the  water  which  Is  used  must  be  in  the  val- 
ley here  (indicating],  hence  it  is  an  independent  basin.  This  is  what  I  call  a  district 
of  the  third  class,  a  lost-river  district.  It  will  be  noticed  that  in  this  district  the  peo- 
ple who  engage  in  agriculture  here  can  not  possibly  have  any  conflict  about  water 
rights  with  tbe  people  of  any  other  district.  They  may  use  all  of  this  element  which 
tbey  can  catch  and  spread  it  upon  their  lands,  and  nothing  will  be  cut  off  from  any 
other  district;  nor  can  tbey  obtain  water  from  any  other  district  to  ptit  upon  their 
lands.  And  tbey  are  interested  not  only  in  the  water;  they  and  they  only  are  inter- 
ested in  ibo  forests  about  the  fountains  whence  their  waters  come,  and  tbev  are  tbe 
people  who  should  be  interested  in  the  grasses  which  grow  iu  the  valleys  uud  on  the 
Ellin  and  mountain  slopes. 

Tbe  Saguache  district,  therefore,  is  clearly  defined  in  nature.  Its  boundary  is 
marked  everywhere  by  the  parting  of  the  waters. 

Passing  over  to  the  Rio  Grande  proper,  we  have  the  San  Luis  district,  which  is  also 
a  headwater  district.     The  San  Luis  Park  is  a  beautiful  tract  of  laud,  and  high  m 


sins  stand  around  it  and  gather  great  quanti ties  of  water.  This  is  a  region  lately  re- 
deemed for  agriculture,  but  already  all  the  flow  of  critical  years  with  extreme  dry 
seasons  is  used  in  agriculture,  and  the  companies  that  are  specially  interested  in  these 
water  rights  are  preparing  to  store  aud  use  all  its  waters  which  flow  through  this 
season.  It  may  be  possible  that  tbey  can  nse  all  and  that  the  area  of  good  land  to  be 
cultivated  will  be  sufficient.  We  do  not  yet  know  tbe  amount  of  water  that  flows 
in  the  streams,  nor  do  we  know  tbe  amount  of  good  available  land.  Be  that  as  it 
may,  we  are  able  to  state  that  this  great  district  is  a  nnit,  and  that  it  must  be  con- 
sidered as  such  in  planning  the  proper  system  of  irrigation  works,  and  that  its  peo- 
ple will  be  an  a  body  interested  in  the  management  of  its  waters,  its  forests,  and  its 
pastures.  And  they  are  tbe  only  people  to  be  interested  except  to  this  extent,  that 
if  tbe  waters  are  not  used  here  they  will  flow  into  trunk  districts  below,  to  bo  used 
there.  If  tbe  people  of  the  districts  below,  in  New  Mexico,  could  lay  an  embargo 
upon  irrigation  in  the  San  Luis  Valley,  larger  areas  iu  New  Mexico  could  be  culti- 
vated, but  the  loss  of  water  on  the  way  would  be  such  that  they  wonld  not  equal  iu 
area  the  lands  that  could  be  irrigated  in  Colorado.  It  is  therefore  manifest  that  it  is 
to  tbe  advantage  of  tbe  agricultural  interests  of  tbe  country  that  the  people  of  Colo- 
rado wlo  live  in  the  San  Luis  Valley  should  be  permitted  to  develop  their  agricult- 
ure to  the  utmost,  and  nse  all  the  waters  that  tbey  can  put  npon  good  agricultural 
lands. 

The  Rio  Grande,  in  crossing  the  line  between  Colorado  and  New  Mexico,  enters  a 
csBon  aud  flows  for  abont  60  miles  through  the  gorge,  and  its  waters  can  not  be 
tsken  ont  along  this  stretch.  This  canon  ends  where  Taos  River,  coming  from  the 
**at,  joins  the  Rio  Grande.    The  Taos  is  a  beautiful  stream  and  all  of  its  waters  can 
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be  used  in  its  own  valley.  All  that  run  daring  the  season  of  irrigation  and  all  thai 
ran  throughout  the  year  can  he  stored,  bo  that  the  waters  of  the  Taos  ma;  ultimately 
be  cut  off  from  the  Rio  Grande. 

The  region  of  oonntry  on  either  aide  of  the  cation  of  which  I  have  made  men- 
tion— Embudo  Canon — has  lava- fields  and  is  not  agricultural ;  bat  some  fair  timber 
grows  there  and  much  water  eonies  down  into  the  canon,  so  that  when  the  river 
emerges  into  the  valley  at  the  foot  of  Embudo  Cation  it  is  a  fine  stream,  and  must 
always  be  so  whatever  water  is  taken  ont  in  Colorado  above.  Some  40  or  50  miles 
below  the  river  enters  another  canon.  Between  these  two  canons  lies  the  valley  of 
San  Ildefonso,  into  which  come  some  small  creeks  from  the  east,  and  the  water  of  the 
Bio  Grande  can  be  taken  ont  at  the  foot  of  Embudo  Canon  and  spread  over  the 
San  Ildefonso  Valley  and  make  here  a  river-trunk  district,  or  district  of  the  second 
elans.  This  is  a  district  also  well  defined  in  nature.  Its  catchment  area  ie  lava- 
fields  above  and  mountains  on  every  hand,  and  its  irrigable  or  farming  area  is  the  low 
valley  stretching  back  from  the  Rio  Grande  on  either  eide. 

Near  the  foot  of  San  Ildefonso  the  Chama  enters  from  the  west.  The  Chants  ie  a 
large  river  for  that  country,  and  its  smaller  tributaries  drain  great  mountains,  and 
there  are  many  beautiful  valleys  scattered  about  through  the  region.  -The  lower 
portion  of  the  Chama  runs  throngh  a  sand  plain,  and  these  sands  are  volcanic  ashes 
which  drift  and  blow  into  the  river  and  fill  it  with  sediment.  The  Rio  Grande  above 
the  mouth  of  the  Chama  is  a  clear,  beautiful  river,  but  at  the  mouth  of  the  Chama 
it  is  transformed  by  the  mnd  of  the  Chama  itself.  It  then  becomes  a  river  of  mod 
and  continues  such  to  the  Gulf,  as  it  takes  up  sands  aioug  its  way.  The  Chama 
Basin  is  another  natural  basin,  having  timber  lands,  pasturage  lands,  apd  agricult- 
ural lauds. 

At  the  foot  of  San  Ildefonso  Valley  the  Rio  Grande  enters  White  Rook  Canon  and 
continnes  its  course  through  a  deep  gorge  for  40  or  50  miles.  Along  this  course  its 
waters  can  not  be  used  for  Irrigation.  The  canon  walls  are  hundreds  of  feet,  and 
in  some  places  more  than  a  thonsand  feet,  above  the  waters.  Bnt  the  high  volcanic 
plateau  on  the  east  furnishes  a  notable  amount  of  water  to  this  stream,  and  on  the 
nest  there  is  a  group  of  great  volcanoes  from  which  many  beautiful  streams  flow  ;  so 
that  if  all  the  water  should  be  cut  off  at  the  head  of  White  Rook  Canon,  there  would 
still  come  into  the  Rio  Grande,  throngh  the  course  of  this  gorge,  a  vast  body  of  water 
to  be  used  below — water  which  can  not  be  need  elsewhere,  as  none  of  the  streams 
above  on  either  side  of  the  canon  have  agricultural  lands  along  their  courses.  But 
they  have  great  forests.  Here  some  of  the  finest  forests  of  New  Mexico  are  found. 
This  is  the  great  catchment  area  for  the  valley  below  White  Rock  Cation. 

Some  flood  waters  will  always  come  down  the  Rio  Grande  from  San  Ildefonso  Val- 
ley, however  thoroughly  the  oonntry  may  be  utilized,  and  additional  water  will  be 
caught  in  the  cation  itself,  and  so  the  valley  below  will  have  a  good  supply.  White 
Rook  Cation  empties  below  into  a  valley  which  I  shall  call  the  Albuquerque  Valley. 
In  it  lie  Bernalillo,  Albuquerque,  Los  Lunas,  Socorro,  and  other  towns.  Now.all  the 
water  that  eomes  ont  of  White  Rook  Canon  can  be  used  in  the  Albuquerque  valley, 
as  it  may  be  diverted  below  the  White  Rock  Canon  and  carried  ont  and  stored  on  the 
flunks  of  the  valley.  There  is  now  much  agriculture  in  this  valley,  and  some  of  it  U 
very  ancient.  Including  the  catchment  area  about  White  Rock  Canon  and  the  hills 
and  mountains  on  either  side,  and  the  valley  where  agriculture  can  be  carried  on,  we 
have  another  natural  district  or  hydrographio  basin — a  district  of  the  second  class, 
or  stream- Jru ok  district.    Now,  it  will  be  seen  that  all  the  water  to  be  used  in  this 

Seat  valley  comes  from  the  mouth  of  White  Rock  Canon.  Whoever  has  control  of 
at  point—owns  that  dam  site  and  has  the  right  to  take  the  water  ont  of  its  natural 
channel  and  carry  it  into  canals — has  command  of  all  the  agriculture  of  that  great 
district. 

I  wish  to  explain  further  that  the  people  who  have  settled  here  have  taken  out 
the  waters  of  the  Rio  Grande  and  utilized  them  during  the  season  of  irrigation,  bnt 
they  have  not  yet  resorted  to  storage  and  the  waters  which  they  use  are  used  to 
very  poor  advantage.  The  flood-plain,  or  strip  of  country  next  to  the  river,  which  is 
sometimes  overflowed,  is  broad  and  sandy;  the  river  itself  is  shallow  and  is  a  river 
of  mud,  and  it  is  very  wide  ;  bo  it  flows  into  these  sands  and  is  evaporated  to  a  very 
large  extent  and  thus  lost  to  agriculture;  Then  the  people  have  constructed  low- 
line  ditches  near  to  the  Rio  Grande  and  take  ont  the  water  by  a  system  which  is 
exceedingly  wasteful  and  which  is  destroyed  more  or  less  with  every  flood.  Ulti- 
mately they  will  find  it  to  their  advantage  to  take  the  water  higher  up,  near  the 
u  mitli  of  White  Rock  Canon,  and  carry  it  out  by  nigh-line  canals  and  store  the 
surplus  in  the  lateral  valleys.  By  this  means  the  area  of  agriculture  in  the  valley 
can  be  increased  five  or  ten  fold. 

It  is  possible  to  take  all  the  water  of  the  Rio  Grande  there  during  the  season  of 
irrigation.  It  is  also  possible  to  takeout  all  the  water  there  during  the  non-irrigating 
season.  If  the  water  for  the  uou-irrigating  season  is  to  he  stored,  you  are  compelled  to 
take  it  out  there.'  You  con  not  take  it  out  by  the  present  ditches,  for  thev  do  not  flow 
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ou  high  enough  ground ;  but  if  »  canal  is  constructed  from  the  month  of  White  Rock 
CiSoa,  and  a  diverting  dam  bnilt  there  and  lakes  made — there  are  good  places — all 
the  water  could  be  need  in  the  valley.  So,  not  only  is  it  necessary  to  take  the  water 
out  at  that  one  point  and  utilise  the  entire  flow  during  the  season  of  irrigation,  but 
it »  also  necessary  to  take  it  oat  at  that  point  in  order  to  store  the  water  which  uow 
runs  to  waste.  So  that  if  the  water  is  taken  out  at  this  one  point  of  which  I  speak, 
altogether,  the  area  of  irrigation  will  be  multiplied  ten  times.  But  that  can  not  be 
done  without  considering  the  rights  of  the  people  who  now  nee  some  of  the  water 
by  improvident  and  obstructive  dams. 

Off  to  the  east  here,  as  you  see  on  the  map,  is  the  Santa  F6  Creek,  on  which  the 
city  of  Santa  Fe"ia  situated.  It  also  constitutes  adistinct  basin,  with  irrigable  lands, 
timber  lands,  and  pasturage  lands,  and  all  its  waters  can  be  caught  and  used  in  the 
Santa  F6  Valley,  so  that  no  considerable  amount  will  ultimately  flow  from  the  Santa 
?i  Creek  into  the  Rio  Grande. 

On  the  west  we  have  the  Jeraez  River,  where  another  natural  district  of  the  first 
clasais  found.  The  Jemez  River  drains  the  Tewan  Mountains  and  plateau.  The 
•  catchment  area  is  well  wooded.  Fine  forests  are  found  and  great  mountain  meadows 
aie seen,  but  the  land  above  is  cold  and  is  not  valuable  for  agriculture,  except  for 
pasturage,  and  perhaps  a  little  bay  may  be  cut  with  advantage.  The  many  streams 
which  head  in  the  Tewan  Mountains  and  plateau  find  their  way  into  deep  callous. 
On  leaving  the  mountains  nearer  Jemez  Pueblo  the  whole  body  of  the  stream  can  be 
taken  out  and  pnt  on  the  mesa  above  Albuquerque,  or  weet  of  Albuquerque  and 
Bernalillo.     It  is  another  natural  hydrographic  basin  of  the  first  class. 

Below  Albuquerque  we  have  the  Rio  Pnerco.  All  of  its  waters  can  be  nsed  in  the 
op  per  portion  of  its  valley,  and  there  is  much  more  laud  than  the  water  will  serve, 
very  little  nate^ever  runs  into  the  Rio  Grande  from  the  Pueroo,  and  that  comes  only  , 
tt  food-time.  It  is  a  hydrographic  district  of  the  third  class,  with  irrigable,  timber, 
and  pasturage  lands,  and  with  many  fine  sites  lor  reservoirs. 

Where  the  Albuquerque  district  should  cud  and  the  nest  district,  embracing  the 
Meailla  Valley  and  the  El  Paso  Valley,  should  begin,  I  am  not  able  to  state,  but  from 
inch  information  as  I  have  been  able  to  collect,  I  believe  that  below  Socorro  a  new 
natural  division  can  he  made. 

Let  us  go   on  to  consider  the  region  of  the  Rio  Grande  below,  from  Socorro  to  a 

fiint  on  the  river  30  or  40  miles  below  El  Paso.  Here  there  are  two  valleys.  Meailla 
alley  above  El  Paso  and  the  valley  below,  a  part  of  which  ia  in  the  Republic  of 
Mexico  and  a  part  in  Texas.  Now  it  is  possible  to  cnt  off  from  these  two  valleys  all 
of  the  waters  which  flow  during  the  season  of  irrigation  in  critical  years  and  destroy 
all  the  agriculture  in'those  two  valleys  unless  the  waters  of  the  non-irrigation 
season  are  stored.  During  the  non -irrigating  season  large  bodies  of  water  come  into 
the  Rio  Grande  from  the  mountains  on  either  side.  There  are  high  mountains  to  the 
west  and  high  mountains  to  the  east,  but  there  are  few  perennial  streams,  and  they 
•re  only  small  creeks.  The  principal  body  of  the  water  comes  in  as  storm  water. 
Bet  the  area  is  pretty  large  and  its' waters  can  be  stored  immediately  above  El  Paso 
and  at  the  head  and  along  the  flanks  of  the  Meailla  Valley.  At  the  Point  of  Rocks, 
M  the  head  of  Meailla  Valley,  alt  of  the  waters  of  the  Rio  Grande  can  be  captured 
again  and  they  can  be  taken  out  into  the  Meailla  Valley  and  nsed  once  more. 

The  waters  of  the  non-irrigating  season  can  be  stored  on  the  flanks  of  the  valley, 
and  there  is  more  laud  than  all  the  waters  will  serve.  Still  there  is  a  mountain 
catchment  area  ou  either  side  of  the  Meailla  Valley,  the  waters  of  which  will  flow 
through  the  valley  at  El  Paso  at  flood  times,  and  these  waters  can  be  stored  to  be 
nsed  in  the  valley  below  in  Texas  and  Old  Mexico.  Bnt  I  do  not  think  there  is 
euoagh  of  these  watem  to  support  all  the  agriculture  now  developed  if  the  waters 
of  the  Rio  Grande  are  all  taken  out  at  the  Point  of  Rocks.  To  maintain  the  irriga- 
tion now  developed  iu  the  EI  Paso  aud  Meailla  valleys,  some  division  of  the  waters 
most  be  here  made.  The  eatch  from  Socorro  down,  coming  from  the  mountains  on 
either  side,  and  the  surplus  whioh  may  come  down  iu  great  floods  from  the  Rio 
Grande  above,  must  be  divided  between  the  Mosilla  Valley  and  the  El  Paso  Valley 
'  '   "l  the  agriculture  already  established,  aud  to  give  some  developm-"  * 


Just  bow.  this  can  be  done  to  advantage  is  not  known ;  the  topographic 
surrey  has  not  proceeded  far  enough.  We  know  where  the  waters  can  be  stored  for 
the  El  Paso  Valley,  and  I  have  already  explained  that  to  the  committee  some  days 

»o.  We  can  create  a  great  reservoir  with  reasonable  economy  immediately  above 
Paso ;  we  can  also  create  a  reservoir,  or  series  of  reservoirs,  ho  the  Meailla  Valley  ; 
bat  how  much  water  can  be  caught  and  held  in  these  reservoirs  we  do  not  kuow, 
aud  can  not  know  nntil  the  topographic  survey  is  completed,  for  ou  that  we  depend 
to  determine  the  water  supply. 

It  is  safe  to  say,  however,  that  the  reservoir  at  Ei  Paso  may  be  oouatrncted,  and  I 
incline  to  think  that  the  rights  to  the  present  irrigation  iu  the  Meailla  Valley  may  be 
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should  be  constructed  is  jet  unknown.  It  will  require  another  year's  survey  to  de- 
termine these  facts.  This,  however,  is  certain,  that  there  can  be  do  development  of 
irrigation  iu  these  valleys  through  the  nse  of  the  waters  of  the  irrigating  season 
only  ;  in  Tact  the  present  agriculture  can  not  be  maintained  unless  the  waters  are 
stored.  The  irrigation  already  developed  in  Colorado  and  the  upper  valleys  of  New 
Mexico  is  destroying  the  agriculture  here.  Two  more  years  of  development  will  cnt 
it  all  off  when  dry  seasons  come.  The  only  hope  for  these  valleys  is  through  storage, 
and  how  the  entire  problem  is  to  be  solved  by  storage  is  not  yet  known.  Nor  can  it 
be  done  without  some  interference  on  the  part  of  the  United  States.  If  the  General 
Government  does  not  step  iu  and  by  definite  legislation  assign  specific  waters  to  El 
Paso  and  the  Hesilla,  the  El  Paso  Valley  will  surely  be  destroyed,  and  the  Mesilla 
Valley  can  be  almost  ruined  by  the  people  of  the  Albnquerque  Valley.  What  is 
needed  is  the  construction  of  storage  reservoirs  and  their  protection,  and  the  assign- 
ment of  specific  catchment  areits  to  those  reservoirs.  The  Government  must  say  that 
a  certain  catchment  area  can  be  used  for  the  Mesilla  Valley  and  that  the  remaining 
catchment  area  can  be  nsed  for  the  Albuquerque  Valley. 

A  State,  a  Territory,  and  a  foreign  conntry  are  involved,  and  they  can  not  settle 
the  problem  for  themselves.  There  Is  only  one  way  to  protect  this  ancient  irrigation 
in  the  El  Paso  and  Mesilla  Valleys  and  their  right  to  nse  the  water  of  the  irrigating 
season,  and  Co  proceed  as  they  have  heretofore  done  without  storage,  and  that  is  to 
destroy  alt  irrigation  in  Colorado  and  all  of  the  lately  developed  irrigation  in  the 
valley  of  the  Rio  Grande  in  New  Mexico  above,  and  to  prohibit  forever  the  use  of 
the  waters  there  ;  and  this  would  mean  that  to  maintain  seventy-five  to  one  hun- 
dred thousand  acres  of  agriculture,  several  million  acres  of  development  most  be 
stopped.  Of  course  tbis  can  not  be  done.  They  must  resort  to  storage,  and  some- 
how storage  rights  must  be  fixed  and  maintained. 

The  area  drained  by  the  Rio  Grande  above  El  Paso  is  a  little  more  than  23,500,000 
acres,  or  about  37,000  square  miles.  Hut  much  of  the  region  is  mountainous.  Even 
if  there  was  water  enough  It  would  not  be  possible  to  irrigate  one-half  of  the  land; 
of  the  arable  lands  only  a  portion  are  irrigable,  from  the  fact  that  there  is  not 
water  to  supply  them  all.  It  may  be  that  when  all  the  waters  of  the  Rio  Grands 
are  need  in  Colorado  and  New  Mexico  and  in  the  valley  of  El  Paso,  in  Texas  and 
the  Republic  of  Mexico,  from  three  to  four  million  acres  can  be  cultivated;  but 
this  can  be  done  only  by  using  all  of  the  "waters  and  storing  all  those  that  now  ran 
to  waste.  And  then  the  irrigable  lands  must  be  properly  selected,  so  that  the  waters 
cnn  be  nsed  to  the  beet  advantage.  That  none  may  be  wasted  they  must  be  stored 
where  there  is  the  least  evaporation,  and  the  lands  mnst.be  selected  near  where 
they  are  stored,  and  the  waters  must  not  be  permitted  to  run  through  sand  valleys, 
where  they  are  evaporated.  They  must  be  taken  out  from  the  streams  and  stored 
to  the  best  advantage  and  used  without  waste.  Then  it  may  be  possible  to  irrigate 
from  three  to  four  million  acres.  Of  course  the  estimate  is  rough,  because  the  sur- 
veys have  not  been  perfected,  and  ft  may  be  too  great;  I  do  not  think  it  is  too  small. 
Now  the  problem  which  you  ask  me  to  solve  is  this :  How  can  these  waters  be  nsed 
to  the  best  advantage;  how  can  they  be  divided  among  the  beet  lands;  and  how 
can  the  rights  of  the  present  irrigators  be  maintained  f  I  shall  try  to  answer  these 
questions,  and  certain  collateral  problems  that  are  involved;  and  to  do  so,  shall  go 
over  the  ground  again,  district  by  district.'  • 

Commencing  then  at  the  head  of  the  Rio  Grande  Valley,  we  first  meet  with  the 
SAguache.  This  river  sinks  in  the  sands ;  except  in  very  great  floods  it  discharges 
no  water  into  the  Rio  Grande.  Its  valley  therefore  is  an  independent  district,  one  of 
the  minor  class;  all  that  can  be  done  in  the  Saguache  district  is  to  select  the  beet 
irrigable  lands  and  provide  that  the  waters  shall  not  be  used  where  they  will  be 
largely  wasted.  • 

Then  we  have  a  district  drained  by  the  headwaters  of  the  Rio  Grande — a  district, 
of  the  first  class.     All,  or  nearly  all,  of  its  waters  can  be  used  within  the  district  on 

food  lands,  but  they  iflnst  be  selected  or  the  waters  will  be  wasted.     The  district 
es  wholly  within  the  State  of  Colorado. 

The  next  district  below  on  the  river  is  the  San  Ildefonso.  This  is  a  trunk  district 
and  thus  belongs  to  the  second  class.  For  60  milee  down  below  the  Colorado  line  the 
river  can  not  be  taken  out,  as  it  runs  in  a  cation.  The  lands  on  either  side  are  of 
little  value  and  should  be  used  only  for  pasturage  and  forest  purposes.  This  upper 
portion  of  the  Sun  Ildefonso  Valley  is  naturally  the  catchment  area  for  the  waters  to 
be  used  in  the  valley  below  the  mouth  of  Embudo  Cation.  There  are  some  creeks 
that  come  into  this  valley  from  the  mountains  on  the  east.  This  district,  therefore, 
has  a  great  catchment  area  which  will  supply  a  large  quantity  of  water,  which  should 
be  deincated  to  the  use  of  the  farmers  of  the  valley  below.  But  they  should  under- 
stand that  they  can  not  maintain  rights  to  use  water  coming  from  the  San.  Luis  dis- 
trict; that  they  should  develop  their  agriculture  wholly  from  the  supply  of  their 
own  catchment  area.  The  best  lands  lie  on  either  aide  of  the  river  in  the  valley  be- 
low Embudo  Callon   and   along  sections  of  the  eastern  tributaries.      These  lands 
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should  be  selected  in  sufficient  amount  to  use  all  the  water  for  irrigation,  then  there 
could  be  no  controversy  about  the  water-rights  in  the  district.  Settlers  could  not  go 
upon  the  non-irrigable  lands  and  illegally  take  the  water;  farming  could  be  devel- 
oped in  the  valley  to  the  greatest  extent  and  on  the  best  lands,  and  the  farmers 
would  be  secure  from  depredation  by  other  farmers  going  above  them  and  "pirating" 
the  water — to  use  a  term  common  in  the  western  country. 

Midway  in  this  district,  and  at  the  head  of  the  irrigable  lands,  the  Taos  joins  the 
Grande.  It  is  a  fine  stream  and  iu  drainage  basin  constitutes  a  district  of  the  first 
aim.  All  the  waters  of  the  Taos  oan  be  used  in  its  own  valley,  and  it  should  be 
established  that  the  people  of  that  district  have  a  right  to  nse  all  of  those  waters,  and 
that  the  people  in  the  Han  Ildefonso  Valley  below  oan  never  maintain  the  right  to 
have  those  waters  flow  down  to  their  valley;  that  the  Taos  Valley  is  not  a  part  of 
the  catchment  area  of  the  San  Ildefonso  Valley. 

In  the  lower  part  of  the  San  Ildefonso  Valley  theChama  joins  the  Rio  Grande.  The 
basin  drained  by  this  river  constitutes  a  district  of  the  first  class.  All  its  waters  oan 
be  used  at  home,  and  it  should  he  established  that  the  people  hare  a  right  to  use 
them  there,  and  that  no  right  oan  be  maintained  to  the  nse  of  its  waters  ontslde  the 

At  the  foot  of  San  Ildefonso  Valley  the  Bio  Grande  enters  a  deep  canon,  known  as 
White  Bock  Canon  for  a  course  of  50  miles.  Along  this  course  it  receives  many 
important  tributaries  tha*  drain  high  mountains.  This  mountainous  region  ia  iu 
part  covered  wiih  timber  and  iu  part  with  rich  grasses,  and  it  constitutes  a  catch- 
ment area  for  a  district  below.  At  the  month  of  White  River  Canon  the  waters  can 
betaken  ont  again  and  spread  over  a  large  valley.  In  this  valley  there  are  already  a 
■amber  of  considerable  towns.  Albuquerque  is  the  principal  city,  and  we  will  call 
it  the  Albuquerque  Valley,  and  the  district,  including  the  valley  and  the  catchment 
srea  above,  the  Albuquerque  district.  It  is,  of  course,  a  trunk  district,  and  hence 
belongs  to  the  second  class. 

Now,  it  should  be  established  that  the  people  of  the  Albuquerque  district  can  not 
maintain  rights  to  use  water  not  caught  within  their  district ;  that  all  the  volume  of 
the  Bio  Grande  in  the  San  Ildefonso  above  belongs  to  the  people  of  that  valley  ;  that 
the  only  waters  which  the  Albuquerque  farmers  can  nse  and  permanently  maintain 
rights  1o  are  those  falling  from  the  heavens  over  their  district.  The  irrigable  lands 
of  the  Albnqnerqne  district  are  lu  excess  of  the  water  supply.  The  nearer  to  the 
month  of  the  White  Bock  Canon  they  con  be  used,  the  greater  the  area  that  can  he 
irrigated.  Perhaps  this  district  should  terminate  at  Socorro.  Perhaps  it  should  go 
down  to  San  Harcial.  A  corefnl  topographic  and  bydrographio  survey  is  necessary 
to  determine  this  boundary.  The  district  would  at  any  rate  be  more  than  160 
miles  in  length,  and  it  is  a  long  sand  basin.  If  the  irrigable  land  should  be  selected 
iu  the  southern  end  of  the  district,  much  of  the  water  would  be  lost  on  its  way ;  if  it 
is  selected  in  the  northern  end  of  the  district,  this  water  could  be  saved.  The  Bio 
Grande  will  irrigate  200,000  acres  in  the  northern  end  of  the  valley.  But  there  are 
lands  already  irrigated  in  the  southern  end  of  the  valley,  and  their  rights  should  be 
maintained,  at  least  until  they  are  justly  extinguished.  Doubtless  this  will  ulti1 
■lately  be  dooe.  It  is  of  prime  importance  that  no  more  right  be  established  in  the 
.   southern  region  of  the  district. 

To  the  east  of  the  White  Canon  lies  Santa  FC  Creek.  It  is  a  beautiful  stream  of 
•rater,  and  the  region  which  it  drains  forms  a  district  of  the  first  class.  Eeie  the  city 
of  Santa  F6  is  situated,  and  the  waters  of  the  great  creek  are  all  used  ii  irrigation 
during  the  summer  months.  An  attempt  has  been  made  to  store  water,  but  it  has 
proved  a  failure.  The  site  of  the  reservoir  was  among  hills  that  had  been  denuded 
of  their  forests  and  grasses,  and  the  reservoir  was  destroyed  by  the  enormous  and 
rapid  accumulation  of  debris.  Other  and  better  reservoir  sites  have  been  found 
where  the  forests  are  not  yet  destroyed.  The  farmers  of  the  district  should  have  con- 
trol of  theee  forests,  or  they  can  not  greatly  increase  the  area  of  irrigation  in  the 
district.  The  lands  to  be  irrigated  lie  on  a  plateau  In  the  neighborhood  of  the 
city  and  are  already  of  great  value.  The  principal  catchment  area  is  in  high  mount- 
ains where  there  are  extensive  forest  lands  and  where  there  should  be  pasturage 
lands,  but  these  are  largely  destroyed  by  overfeeding.  The  pasturage  and  timber 
lands  greatly  need  protection  in  the  interests  of  agriculture  below. 

Just  above  Bernalillo  the  Jemez  joins  the  Rio  Grande,  and  here  we  have  another 
district  of  the  first  class.  The  Jemez  now  discharges  a  part  of  its  waters  into  the 
•and,  for  there  is  a  long  stretch  of  dnnes  extending  from  Zia  down  to  the  Rio  Grande. 
Still  the  river  has  a  volume  sufficient  to  carry  part  of  its  waters  over  the  sauds 
ud  discharge  them  into  the  Rio  Grande.  The  catchment  area  is  the  Towan  Mount- 
sins  and  the  Tewan  Platoon,  a  lofty  region  covered  with  beautiful  forests  and 
rich  grass  lands  yet  uninjured  by  fire  or  overfeeding.  The  monntaln  meadows  are 
■bondant  and  beautiful,  and  the  forests  are  among  the  best  in  New  Mexico.  The 
lontla  to  be  cultivated  by  this  river  He  on  the  mesa  west  of  the  Bernalillo  and  Al- 
buquerque. The  waters  can  be  stored  In  the  mountain  meadows  and  elsewhere  very 
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cheaply,  hat  it  will  be  expensive  to  take  the  water  across  the  sand  dunes  on  to  the 
irrigable  lands  of  the  mesa.  The  mesa  itself  and  the  catchment  area  both  should 
ooiis titnte  one  district.  The. waters  of  the  mountains  should  be  attached  to  the 
lauds  of  the  mesa,  and  the  right  to  use  the  water  should  permanently  inhere  there. 
The  settlers  in  the  valley  of  the  Bio  Grande  shonld  not  be  able  to  acquire  rights  to 
the  waters,  for  In  so  doing  they  will  be  chiefly  wasted.  The  catchment  area  is  a 
volcanic  district,  and  volcanic  cinders  and  ashes  abound  ;  and  these  conditions  make 
it  necessary  to  carefully  proteut  the  lands,  otherwise  they  will  sink  the  streams  and  fill 
the  reservoirs.  The  forest  area  is  therefore  chiefly  valuable  as  a  catchment  area,  and 
which  should  never  be  denuded  of  its  trees. 

The  next  stream  is  the  Pueroo,  which  cornea  in  below  from  the  west.  It  heads  in 
the  Nacimiento  Mountains,  on  the  western  slope  of  the  Tewan  group.  Along  this 
range  of  mountains  there  are  several  beautiful  streams  that  flow  into  a  distant  valley 
into  the  channel  of  the  Pueroo  and  here  land  In  the  sands  and  pass  only  in  extreme 
floods  Into  the  Rio  Grande.  Practically  it  is  a  district  of  the  first  class.  Its  waters 
have  been  used  in  irrigation  in  the  settlements  near  the  mountains,  which  are,  to 
some  extent,  well  situated  for  such  purposes.  But  farming  Is  chiefly  carried  on  in  the 
valley  of  the  Pueroo,  and  in  that  region  can  not  be  permanently  maintained  to  ad- 
vantage. The  rights  to  Irrigate  so  far  from  the  mountains  most  be  permanently  ex- 
tinguished if  the  Pueroo  is  used  to  the  best  advantage.  The  catchment  area  is  the 
slope  of  a  great  mountain  range  covered  with  fine  forests,  and  there  are  many  good 
reservoir  sues.  The  pasturage  is  also  extensive,  but  the  pasturage  and  the  forests 
must  be  protected  to  save  the  agriculture. _  The  irrigable  lands  of  the  Pueroo  should 
be  carefully  selected  and  no  other  lands  should  be  cultivated.  The  reservoirs  most 
be  selected  in  the  valleys  and  on  the  slopes  of  the  mountains,  where  they  will  be 
subject  to  destraotion  by  silting  if  the  forests  and  grasses  are  not  carefully  preserved. 

From  Socorro  southward  to  El  Paso  is  a  distance  of  about  200  miles  by  the  river. 
There  is  already  irrigation  In  the  Mesilla  Valley  above  El  Paso,  and  there  is  also  much 
farming  below  El  Paso  in  Texas  and  the  Republic  of  Mexico.  Through  much  of  the 
way  from  Socorro  to  the  head  of  the  Mesilla  valley  the  river  canons  again,  and  there 
is  a  natural  catchment  area  for  the  oountir  below.  This  upper  region  should  be  de- 
clared the  catchment  area  for  the  Mesilla  Valley.  At  the  mouth  of  this  cafion  there 
is  a  place  called  Point  of  Rooks,  near  Fort  Belden.  Now  it  is  possible  to  take  out  ail 
the  waters  of  the  Rio  Grande  derived  from  the  catchment  area  above,  which  has  al- 
ready been  described  at  this  point,  and  there  is  land  enough  in  the  Mesilla  Valley  to 
nee  it.  But  this  would  out  off  all  the  water  from  the  El  Paso  Valley  below.  There 
is  a  abort  pass  or  gorge  just  above  El  Paso  through  which  the  Rio  Grande  runs. 
This  divides  El  Paso  Valley  from  Mesilla  Valley.  To  maintain  the  rights  of  the  pres- 
ent Irrigators  in  Mesilla  Valley  and  El  Paso  Valley  alike,  it  becomes  necessary  to  unite 
these  two  valleys  into  one  district,  and  to  divide  the  waters  between  them.  There  is 
water  enough  coming  it)  the  catchment  area  described  to  maintain  all  the  agriculture 
yet  developed  and  to  Increase  it  somewhat.  How  much  we  do  not  know,  as  the  sur- 
vey is  unfinished.  Nor  do  we  know  how  to  divide  the  waters.  The  El  Paso  Valley 
is  partly  in  Texas  and  partly  in  the  Republic  of  Mexioo.  The  Mesilla  Valley  is  in  New 
Mexico.  It  is  thus  that  the  waters  of  the  Rio  Grande  in  this  district  must  be  divided 
between  three  peoples,  and  unless  some  authority  steps  in  and  makes  this  division 
the  irrigators  of  the  Mesilla  Valley  can  take  all  the  water  and  destroy  all  the  farming 
below  in  Texas  and  Old  Mexico. 

The  survey  has  developed  the  fact  that  we  oan  store  water  with  reasonable  economy 
and  in  sufficient  amount  immediately  above  El  Paso,  at  the  gorge  of  which  I  have 
spoken,  to  supply  the  wants  of  all  the  farming  in  the  valley  below  in  both  countries, 
and  from  the  same  reservoir  an  additional  area  can  be  served;  but  there  is  no  wisdom 
in  constructing  this  reservoir  unless  steps  are  taken  to  provide  a  catchment  area  for 
it,  and  to  protect  that  catchment  area  from  spoliation.  It  is  thus  that  the  El  Paso 
problem  can  not  be  solved  by  the  construction  of  a  dam  at  El  Paso  and  the  establish- 
ment of  a  reservoir  to  hold  water  for  the  valley  below.  A  catchment  area  must  be 
provided,  and  on  providing  this  the  rights  of  the  Mesilla  Valley  must  be  maintained. 
It  is  true  that  if  the  dam  is  constructed  at  El  Paso  now,  flood  waters  in  sufficient 
quantities  will  come  down  to  serve  present  wants,  but  these  flood  waters  can  be 
caught  above,  and  ultimately  will  be  caught  above,  and  it  would  be  unwise  to  pay 
no  heed  to  the  ultimate  conditions.  How  many  years  ere  this  will  be  I  do  not  know. 
It  will  depend  upon  the  rate  of  development,  a-i  uncertain  factor.  But  schemes  have 
been  protected  and  begun  in  the  Rio  Grande  Valley  within  the  last  eighteen  months 
to  take  one-half  of  the  ultimate  supply  of  water.  Most  of  these  schemes  have  been 
projected  without  any  proper  consideration  of  the  conditions  to  bo  met  in  order  to 
utilize  [lie  greater  amount  of  land.  If  they  are  completed  and  rights  finally  estab- 
lished on  the  ground  selected,  then  one  half  of  the  value  of  the  Kio  Grande  Valley 
is  forever  destroyed.  The  rights  and  interests  thus  established  will  be  so  wasteful  of 
water  that  the  Rio  Grande  will  sustain  only  one-half  of  its  possible  population.  This 
statement  is  very  conservative.    It  may  be,  and  it  is  even  probable,  that  the  water 
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irill  be  able  to  do  only  one-third  of  Its  duty.  And  the  Rio  Grande  is  a  fair  illnstra 
tion  of  the  facte  and  conditions  pertaining  to  every  great  river  on  the  arid  lands. 

This,  then,  is  needed  in  the  Rio  Grande  Valley,  that  its  agriculture  may  develop 
normally  and  that  all  rights  established  may  be  maintained:  In  eaeh  district  the 
catchment  area  and  the  irrigable  lands  should  be  determined  and  defined.  To  define 
tie  irrigable  lands  it  is  necessary  to  measnre  the  waters,  in  order  to  discover  how 
nracb  land  can  be  used.  Then  the  irrigable  lands  should  be  declared  snob,  and  the 
lav  should  prevent  any  other  lands  being  irrigated.  Then  the  catchment  areas 
should  be  defined,  and  settlement  on  the  catchment  areas  for  agricultural  purposes 
-'"-'A  be  prohibited,  and  the  people  farming  on  the  irrigable  lands  shonld  have  a 
'a  control  the  catchment  areas  and  to  protect  and  use  the  forests  and  grasses. 
moii,  in  each  district  the  storage  basins  shonld  he  segregated  and  reserved  from  sale 
and  occupation,  so  that  they  may  not  fall  into  the  bauds  of  speculators,  whose  rights 
would  have  to  he  purchased  before  the  waters  were  stored  ;  but  the  people  who  live 
in  the  district,  as  a  body  politic  and  corporate,  shonld  have  a  right  to  control  these 
storage  basins  for  the  common  use.  The  dam  sites  and  the  canal  sites  ought  in  like 
manner  to  be  designated  and  preserved  from  sale  to  individuals  and  held  for  the  com- 
mon nse  of  the  people.  By  this  plan  the  irrigable  lands  would  be  held  in  severalty 
by  the  people;  the  sites  for  reservoirs,  canals,  and  dams,  and  the  catohment  areas 
would  be  held  in  common  in  such  district.  But  in  the  El  Paso  district,  in  which  the 
catchment  area  is  in  New  Mexico  aud  the  Mesilla  Valley,  and  a  part  of  the  irrigable 
lands  in  New  Mexico  and  a  part  in  the  El  Paso  Valley  of  Texas  and  Old  Mexico, 
same  means  must  be  provided  to  divide  the  waters.  It  is  an  interstate  and  an  inter- 
national problem ;  bnt  the  rights  of  all  of  the  people  now  cultivating  the  soil  must 
be  maintained. 

To  define  the  districts  a  topographic  survey  is  necessary ;  to  define  the  oatohment 
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is  and  irrigable  areas,  and  to  select  the  reservoir  sites,  canal  sites,  and  dam 
sites,  a  topographic  survey  is  necessary ;  to  divide  the  waters  a  hydrographio  survey 
ii  necessary,  and  a  hydrograpbic  survey  is  based  upon  and  can  be  most  economically 
made  through  the  agency  of  a  topographic  survey.  In  selecting  the  lands  in  the 
headwater  districts,  they  should  be  taken  in  regions  low  enough  to  have  a  good 
agricultural  olimate.  In  the  trunk  districts  the  land  should  be  as  near  to  the  points 
where  the  waters  are  taken  from  the  rivers  by  diverting  dams  as  possible,  that  these 
lines  may  be  the  shortest  and  that  the  least  water  may  be  wasted.  The  reservoir 
•its*,  other  things  being  equal,  shonld  be  selected  on  the  highest  lauds,  where  the 
evaporation  is  least.  As  far  as  possible,  reservoirs  should  be  maintained  at  the  least 
cost  and  where  the  danger  of  destruction  is  least.  The  principal  lines  of  canals 
ahonld  all  be  designated  in  advance,  in  order  that  impeditnentary  and  obstructive 
rights  may  not  be  established.  If  these  things  were  done  in  advance  of  more  dense 
settlement,  and  then  tbe  people  permitted  to  control  their  affairs  in  their  own  way- 
divide  the  water  among  themselves  in  each  district  as  they  please,  protect  and  utilize 
their  forests  in  obedience  to  their  own  judgment,  corrected  by  experience  as  time 
goes  on,  use  the  pasturage  for  their  flocks  and  herds,  and  protect  it  from  destruction 
that  they  may  thus  nse  it— the  arid  lauds  would  furnish  homes  to  prosperous,  peace- 
ful, and  nappy  people. 

The  above  statement  by  the  Director  makes  it  clear  how  all  the  arid 
lands  whose  irrigation  depends  upon  the  use  of  the  living  streams  can 
be  divided  into  natural  irrigation  districts,  so  that  each  body  of  irri- 
gable land,  when  properly  selected,  may  have  its  own  catchment  area, 
with  a  definite  and  known  snpply  of  water  on  which  its  people  may 
depend. 

Section  XXIV. 

IRRIGABLE  LANDS  AND  CATOHMENT  AREAS  INTERDEPENDENT. 

If  the  irrigable  lands  are  properly  selected  they  will  lie  iu  solid  bodies 
of  cultivated  fields  and  gardens,  for  in  this  shape  they  can  be  culti- 
vated with  tbe  least  expense  and  with  the  least  waste,  of  water.  About 
these  bodies  of  irrigable  land  will  stretch  piisturage  and  timber  lands 
on  every  hand  in  the  hills  and  mountains.  These  lands  should  not  be- 
come the  property  of  individuals,  for  they  form  the  catchment  areas 
for  the  waters  needed  to  serve  the  irrigable  lands,  aud  require  special 
protection  for  this  purpose.  The  farmers  also  require  the  use  of  tbe 
fuel  and  lumber  which  tbe  forests  will  afford,  aud  should  protect  them 
from  fire  for  that  purpose.  The  farmers  on  the  irrigable  lauds  can  also 
protect  the  pasturage  and  use  it  to  advantage. 
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It  is  plain  that  the  people  primarily  and  fundamentally  interested  in 
the  catchment  area  are  those  who  cultivate  the  lands  of  the  irrigable 
districts,  and  such  people  ehonld  have  control  of  the  catchment  area 
with  all  its  forests  and  grasses.  The  farmers  are  not  only  interested 
in  the  water  snpply  of  the  catchment  area,  together  with  the  forests 
and  grasses,  hut  they  are  also  interested  in  the  same  area  because 
their  principal  irrigating  works  must  be  constructed  thereon.  Away 
from  their  irrigable  lands  and  on  the  catchment  areas  the  headwords 
of  canals  must  be  constructed.  There  also  the  principal  canals  them- 
selves must  be  dug,  and  there  the  reservoirs  must  be  situated.  In  the 
mountains  and  on  the  foothills  and  high  in  the  valleys  and  on  the 
plains  their  waters  are  stored.  The  chief  irrigating  works,  therefore, 
for  the  collection  and  storage  of  water,  are  on  the  catchment  areas 
outside  of  the  irrigable  lands,  while  only  the  minor  distributing  works 
are  on  the  irrigable  lands  themselves.  It  is  thus  that  the  real  farming 
on  the  irrigable  lands  is  largely  dependent  on  the  non-irrigable  lands 
of  the  catchment  area,  and  the  farmers  must  have  control  of  them  in 
the  interest  of  the  agriculture  which  they  carry  on  by  irrigation.  The 
beet  method  to  protect  these  in  the  interest  of  the  farmers  themselves 
is  to  let  them  remain  as  Government  reservations  for  the  purposes  for 
which  they  are  needed,  and  permit  the  people  to  protect  and  use  them; 
and  it  is  believed  that  these  concessions  to  the  districts  should  be 
made. 

Section  XXV. 

INTERSTATE   COMPLICATIONS. 

It  appears  from  the  exposition  that  has  been  made  of  this  matter, 
that  some  of  these  natural  districts  will  embrace  portions  of  two  or 
more  States.  In  most  of  these  cases  the  catchment  areas  will  be  in  one 
State  and  the  irrigable  lands  in  another.  From  this  arises  the  most 
serious  of  complicating  conditions,  and  it  appears  to  make  it  necessary 
that  the  States  themselves  shall  agree  to  the  districting  of  the  country 
by  natural  boundaries. 

The  States  that  are  already  organized  in  the  arid  lands  claim  the  right 
to  control  the  waters  for  irrigation  and  other  beneficial  purposes,  and  they 
assert  this  right  in  their  constitutions  ;  and  in  most  cases  these  consti- 
tutions have  been  accepted  by  the  General  Government  on  the  admission 
of  the  States  from  the  Territorial  condition.  Bnt  the  great  body  of  the 
lands  in  these  States  still  belong  to  the  General  Government,  and  these 
irrigable  lands  receive  their  chief  valne  from  the  waters.  The  forest 
lands  and  pasturage  lands  almost  wholly  belong  to  the  General  Govern- 
ment, and  the  irrigable  lands  are  dependent  upon  them  for  the  water 
supply.  It  iB  thus  that  the  States  are  alike  interested  with  the  United 
States  in  the  lands  and  waters,  but  there  seems  to  be  a  divided  juris- 
diction over  them.  This  makes  it  necessary  for  the  General  Govern- 
ment and  the  State  governments  to  agree  on  some  wise  and  just  policy. 

The  United  States  is  interested  in  all  of  the  questions  which  have 
heretofore  been  presented,  first,  because  it  is  the  chief  owner  of  the  ir- 
rigable lauds,  the  forest  lands,  and  the  pasturage  lands,  and  is  the 
custodian  of  their  values,  which  it  seeks  to  distribute  among  the  greatest 
number  of  people  who  engage  in  agricultural  pursuits;  second,  because 
it  is  the  guardian  of  interstate  interests  and  rights,  and  must  intervene 
whenever  necessary  to  secure  peace  and  harmony  between  the  States : 
third,  because  the  General  Government  is  interested  in  the  general 
welfare  of  all  the  people  in  whatever  State  or  Territory  they  may  abide. 
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The  States  are  interested  in  all  of  these  questions;  first,  because  the 
prosperity  of  the  people  of  each  State  largely  depends  upon  the  pros- 
perity of  the  agricultural  communities  existing  therein,  agriculture 
being  at  the  foundation  of  all  industries;  second,  because  each  State 
and  Territory  is  especially  interested  to  protect  those  persons  who  are 
engaged  in  agriculture  by  the  use  of  streams  which  have  their  catch- 
ment areas  in  other  States  'and  Territories ;  third,  because  each  State 
is  interested  in  preserving  friendly  relations  with  all  other  States. 

The  districts  are  interested  in  all  of  these  questions  because  upon 
their  proper  solution  depends  the  prosperity  of  each  district — directly 
as  that  prosperity  arises  from  successful  agriculture,  and  indirectly  as 
all  other  industries  are  more  prosperous  when  agriculture  is  prosperous. 

The  individual  farmers  are  all  interested,  first,  in  securing  perma- 
nent and  unchallenged  rights  to  the  waters  necessary  to  fertilize  their 
farms,  that  they  may  thus  know  the  extent  of  their  possessions,  and 
may  not  be  compelled  to  defend  their  rights  in  the  courts  at  great  cost, 
and  that  they  may  be  relieved  of  the  conflict  and  litigation  which  are 
rapidly  springing  up  in  all  of  the  arid  region. 

It  is  thus  that  the  United  States,  the  several  States  and  Territories 
involved,  the  irrigation  districts,  and  the  individual  farmers  are  all  in 
common  interested  in  the  solution  of  the  problems  which  have  been 
presented. 

It  is  believed  that  the  patriotism  of  the  people  inhabiting  the  States 
and  Territories  of  the  arid  region  will  lead  them  to  adopt  the  plan  herein 
proposed  in  the  interest  of  peace  and  harmony  between  the  States,  for 
it  is  a  simple,  practicable,  and  just  solution  of  these  interstate  conflicts. 
And  they  will  be  more  willing  to  take  this  action  now  than  hereafter 
when  great  interests  shall  have  grown  tip. 

But  there  are  other  interests  which  will  impel  the  States  and  Terri- 
tories to  acquiesce  in  the  measure.  The  States  that  make  such  con- 
cessions of  the  catchment  areas  yield  lands  of  small  value  for  agricult- 
ural purposes,  while  the  States  that  receive  the  benefits  acquire  water- 
rights  of  great  value  to  them  on  their  better  lands.  Nevada  must 
support  its  agricultural  population  in  its  rich,  warm,  and  salubrious 
valleys  from  the  waters  caught  in  the  mountains  of  California;  but  it 
most  yield  catchment  areas  in  its  own  mountains,  where  the  lands  are 
of  little  value  for  agriculture,  to  Idaho  and  Oregon,  where  they  can  be 
used  on  good  lands.  California  yields  mountainous  catchment  areas 
to  Nevada,  bnt  receives  iu  return  the  right  to  use  the  water  of  the 
Colorado  River  in  the  southern  portion  of  the  State,  where  several 
million  acres  of  land  will  ultimately  be  redeemed  thereby,  and  these 
lands  will  be  the  most  productive  in  the  United  States.  It  will  also 
receive  important  benefits  on  the  north  from  Oregon. 

There  are  still  other  reasons  why  the  States  will  readily  acquiesce, 
existing  in  the  concessions  made  by  the  General  Government  to  the 
States.  By  the  proposed  legislation  the  forests  and  the  pasturage  of 
each  district  are  given  by  the  United  States  to  such  districts.  These 
are  vast  concessions.  Under  the  bill  the  great  forests  of  the  Sierras 
will  be  given  to  the  people  of  California — distributed  among  the  irriga- 
tion districts  whose  sources  of  water  supply  are  in  those  mountains. 

It  is  true  that  there  will  be  a  class  of  men  opposed  to  this  legislation 
by  the  General  Governments  who  will  also  oppose  the  agreement  by  the 
States.  These  are  the  promoters  of  irrigation  schemes — the  great  cor- 
porations that  seek  to  control  the  waters  and  the  lands.  But  the  farm- 
ers themselves  and  the  great  body  of  the  citizens  of  each  State  will 
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not  fail  to  discover  the  importance  of  this  plan  to  the  welfare  of  their 
people,  and  it  can  not  be  doubted  that  when  the  matter  is  folly  under- 
stood the  States  will  agree  to  the  measure. 

1  Section  XXVI. 

POPULATION  OF  THE  PROVISIONAL  IRRIGATION  DISTRICTS. 

Should  all  of  these  great  values  relating  to  the  nee  of  the  water^the 
nae  of  the  forests,  and  the  use  of  the  pasturage  be  turned  over  to  the 
people  of  the  natural  irrigation  districts  which  have  been  described,  it 
becomes  important  to  know  whether  there  are  a  sufficient  number  of 

{persons  to  properly  take  charge  of  these  affairs  and  to  whom  these  great 
nterests  may  be  intrusted.  Director  Powell  has  prepared  a  series  of 
maps,  each  one  representing  a  great  river  basin,  on  which  be  has  delin- 
eated, in  a  general  way,  most  of  the  natural  irrigation  districts  which 
have  been  heretofore  described,  and  on  this  subject  he  has  furnished 
to  the  members  of  the  committee  signing  this  report  the  following; 
Statement: 

A  careful  study  has  been  made  of  tbe  arid  region  of  the  United  States  in  which 
irrigation  is  dependent  upon  the  utiliration  of  the  perennial  streams,  for  the  purpose 
of  defining  the  natural  irrigation  districts  in  such  a  manner  that  every  distinct  sys- 
tem of  irrigation  shall  be  included  In  one  district.  A  distinct  system  is  composed  of 
a  catchment  area  and  the  irrigation  works  necessary  to  control  tbe  water  of  that 
catchment  area,  and  the  irrigable  lands  which  the  controlled  waters  will  serve.  In 
making  a  preliminary  plan  of  these  districts  the  provisions  of  the  bill  introduced  by 
Senator  Reagan,  which  defines  how  such  irrigation  districts  should  be  outlined,  haa 
been  used  as  the  basis  by  which  the  districts  nave  been  provisionally  delineated.  It 
is  not  possible  in  the  present  state  of  geographic  knowledge  to  outline  all  of  the 
districts,  and  it  most  be  understood  that  the  outlines  given  on  the  maps  presented  to 
the  committee  and  which  appear  with  its  report  are  only  provisional.  It  is  probable 
that  a  fen  of  the  districts  will  have  to  be  divided;  perhaps  others  can  be  consoli- 
dated. Especially  in  Montana  and  the  western  portion  of  tbe  Dakota*  are  there 
areas  where  it  is  yet  impossible  to  draw  with  confidence  the  lines  of  separation.  The 
provisional  districts,  one  hundred  and  twenty-nine  in  number,  are  presented  in  tb» 
following  table.    They  are  named  in  the  main  from  tbe  principal  streams,  and   i 


ieoftt 


the  State  or  Territory  ii 

In  many  of  the  districts  there  are  cities,  and  it  haa  n< 

the  inhabitants  of  these  cities  from  the  agricultural  p. _        ....   ._ _.    . 

they  are  Bituated,  though  the  bill  provides  that  snch  cities  shall  not  be  included  ii 
the  irrigation  districts. 

The  population  is  estimated,  not  by  myself,  but  by  officers  of  the  Census  Bureau, 
who  are  considering  this  matter  for  the  purpose  of  arranging  tbe  work  of  enumera- 
tion. In  order  to  distribute  the  work  with  approximate  equality  to  the  Census 
enumerators,  the  small  districts  they  are  to  canvass  are  outlined  with  reference  to 
the  present  distribution  of  population,  and  for  this  purpose  a  preliminary  and  detailed 
estimate  of  population  is  made  by  the  supervisors  of  the  Census.  The  figures  of 
the  table  are  based  on  this  preliminary  estimate- 
There  are  one  hundred  and  twenty-nine  districts  in  the  arid  region.  In  the  same 
area  there  are  two  hundred  and  thirty-live  counties.  In  the  Stales  and  Territoriea 
involved  there  are  enough  people  in  each  county  to  effect  a  county  organization,  and 
the  average  district  is  nearly  twice  as  large  as  the  average  county. 
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Provisional  natural  irrigation  dUtricts  of  the  arid  land*. 


Name  of  district. 


Upper  Arkanaee 

Lover  Arkanaae 

WfrUHr"' 

SLCVerlaa 

Huerfano. 

Pargetoire 

Le»rr  Sooth  Pl*tw""'."I'I"""*!' 

Geobela  Poodre 

Big  Tatunpooa 

Bnlder 

Char  Creek 

Upper  Soolb  Platte 

Bio  BaSaiiia  toil  p«*v :  '..v. 

Whire... .""!""!  :::":;:""*.:": 

tk-i |rrr"™^^™"™"". 

Je^M.. '.'.'.'.'.'.  "Y//.V^\Y  "/.'.'.'.'.'.'.'.. 

AlbDournne. 

yUbwe";"" """."."I 

SahBi*«r 

Sill  *'.;;iim 

Little  Colorado 

Upper  UUa. 

Lower  Otie 

Colorado 

gar,  Dion... .      

Prsleqnhaa 

Sen  Lola  Rej  

Sen  Bernardino 

Mirjare 

Santa  Clara    

Bui  a  Barbara 

8Mb  Maria 

Itni  Ritbi 

Tabre 

E  ,,-t  River 

Mewed  "7.7.7.7."  .".'.*."  "  "  * 

Staandati* 

Toolttmne 

AmerHjea 

Omar,  ifiri-r .... 

flOBDOldt 

wiiker.::::::::.,.'.7.,.,.v.:i:::.":::::* 

Lake 

DeoCnnlee 

Halbeor 

UiaaHua.... 

Gfaade  Rondo 

JMuiIraj 

Owjboe 

Water 

Pajett* 

Belet 

we**. :::::::":::::";;;;:::::;;":: 

Bruno  and  Raft  B1»ot.... 

Loot  Btret 

Cetrrd'Alne.. ....... 

•  loclodlDd  Lead  Tille  aod  Poeblo. 
t  [DclndlBf  Colorado  BprlDEe- 
t  Utlodlng  Trinidad. 


State  01  Territory. 


Colorado,  New  Maiicu.  Utah . . 
NewMeileo 


Artaooe 

do 

Arreooa,  New  Mexico  . . 


Nevada,  California... 


Oregon.  Waablngtoo 


Oregon,  I 


d  Inclgiling  Ttenver. 

t  Pnebln  Indiana  Ir.clarird. 

/InclDdlngSanl*  Fe. 


.  loL.udlog  Virginia  City. 
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Proeiiional  natural  irrigation  iittrieU  of  lie  arid  landt- Continued. 


NwneofdUtrlct. 

CUm. 

BUM  or  Territory. 

Popolttlon- 

Snake 

Idftbe  Wyomln- 

„  1M 

I7.ooa 

bM,V» 

IK,  400 

rfs..wo 
a,oot 

12!  000 

1,100 

8, 000 

SUSS: 

3,000 

S.600 

1.000 

8.000 

11,300 
18,00* 

9,000 

7,300 

3,000 

fit,** 

&  Including  Butle  City. 


Section  XXVII. 


/  1 1.<  ■■■  ■:•■>  j  Cheyenne. 


THE  SOLUTION  OF  THE  PROBLEMS'. 

It  is  a  question  of  profound  importance  whether  all  of  these  diffi- 
culties can  be  surmounted,  whether  conflicts  can  be  avoided,  whether 
agriculture  in  the  arid  lands  can  be  permanently  prosperous,  whether 
the  full  service  of  the  waters  and  the  largest  development  of  the  agri- 
cultural industries  of  the  country  can  be  secured,  and  whether  the  un- 
earned increment  of  values  can  be  secured  to  the  farmers.  The  members 
of  the  committee  who  sign  this  report  believe  that  there  is  a  simple  and 
effectual  way  to  solve  all  these  problems.  The  subject  of  this  report 
is  one  of  great  magnitude,  for  it  involves  vast  interests  and  pertains  to 
the  prosperity  of  millions  of  homes  now  being  rapidly  established  in  the 
arid  lands.  It  is  therefore  worthy  of  the  most  careful  consideration 
of  the  statesman,  for  if  wise  institutions  can  be  established  for  the 
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regalation  of  this  new  industry  in  the  United  States,  peace  and  pros- 
perity will  be  given  to  millions  of  people ;  bat  if  unwise  institutions  are 
developed  the  people  will  be  plunged  into  conflict  and  rain  ;  tbe  lands 
and  waters  of  the  arid  West  will  be  aggregated  iu  tbe  bands  of  the 
wealthy  few  and  the  farmers  themselves  will  be  bnt  hired  laborers. 
The  members  of  the  committee  signing  this  report  feel  that  a  great  re- 
sponsibility rests  upon  them,  and  earnestly  invoke  from  their  fellow 
Senators  a  careful  consideration  alike  of  the  problems  which  have  been 
presented  and  of  the  solution  of  those  problems  which  they  now  set  forth. 

The  members  of  the  committee  signing  this  report  have  made  a  long 
and  careful  study  of  tbe  problems  presented  in  the  arid  lands  affecting 
tbe  industries  of  agriculture,  and  through  them  all  other  indnstries, 
and  they  have  earnestly  sought  for  some  wise  and  just  method  by  which 
these  problems  may  be  solved.  They  believe  that  such  a  method  has 
been  found ;  that  tbe  real  solution  is  simple  aud  obvious,  and  that  the 
method  which  they  propose  will,  if  adopted,  secure  prosperity  and  peace 
to  the  farmers  of  the  arid  lauds.  This  solution  may  be  briefly  set  forth 
in  the  following  manner: 

It  is  proposed  to  have  the  entire  arid  region  surveyed  into  natural 
irrigation  districts  in  such  a  manuer  that  each  one  shall  have  its  catch- 
ment area  and  its  body  of  irrigable  lands  dependent  upon  sach  area, 
ft  is  then  proposed  to  measure  the  waters  of  each  catchment  area  for 
the  purpose  of  finding  bow  much  land  can  be  served  in  each  irrigation 
district.  It  is  then  proposed  to  select  the  sites  for  headworks,  canals, 
and  reservoirs  by  which  th*is  water  is  to  be  controlled  and  to  plan  the 
irrigation  works  in  tbe  interest  of  the  farmer**  and  to  estimate  their 
cost.  After  ascertaining  tbe  amount  of  water  and  tbe  amount  of  land 
which  these  waters  will  serve,  it  is  then  proposed  to  segregate  and  de- 
fine the  irrigable  lauds,  in  sufficient  quantity,  aud  no  more,  for  these 
waters  to  serve,  aud  to  select  them  iu  each  a  manner  that  the  greatest 
area  can  be  irrigated,  and  that  the  best  lands,  as  depending  upon  climate, 
soil,  and  subsoil,  may  be  used,  and  so  that  tbe  irrigating  works  may  be 
constructed  with  tbe  greatest  economy.  It  is  proposed,  however,  to 
include  in  kucIi  segregated  aud  designated  lands  all  lands  that  have 
heretofore  been  lawfully  irrigated  or  for  which  irrigating  works  have 
been  lawfully  constructed. 

It  is  proposed  further  that  the  designated  waters  of  the  catchment 
area  shall  belong  to  the  desiguated  lands  of  tbe  irrigable  area,  aud  that 
tbe  lands  in  each  catchment  area  designated  as  pasturage  and  timber 
lands  shall  not  be  irrigated.  This  will  fix  water  rights  to  lauds  iu  such 
a  manner  that  every  farmer  will  know  his  rights.  It  is  also  proposed  to 
fix  the  sites  of  diverting  works  in  river  trunk  districts  iu  such  a  manner 
as  to  prevent  obstructive  and  improvident  rights  therein.  In  this  man- 
ner it  is  also  proposed  to  prevent  the  development  of  agricultural  in- 
dnstries on  lands  where  snch  industries  cau  not  be  permanently  main- 
tained. It  is  also  proposed  to  prevent  the  enormous  waste  ol  waters 
which  is  now  almost  everywhere  found,  by  providing  that  the  waters 
used  shall  be  measured  in  quantities  of  water  aud  not  in  quantities  of 
land  irrigated. 

To  distribute  water  values  among  the  farmers  and  to  prevent  tbe 
creation  of  permanent  water  rights  dissevered  from  tbe  lands  and  in  the 
possession  of  permanent  corporations  controlling  these  rights  and  per 
petually  taxing  the  farmers,  it  is  proposed  that  tbe  farmers  may  bnitd 
their  works  in  any  of  the  following  manners:  First,  by  co-operative 
labor;  second,  by  taxing  the  irrigated  lands;  third,  through  the  agency 
of  construction  companies  to  be  remunerated  by  the  issuance  of  irriga- 
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tion  district  bonds;  and,  fourth,  through  contracts  with  construction 
companies  to  construct  the  works  and  deliver  the  waters  for  a  term  of 
twenty-seven  years,  at  the  expiration  of  which  time  the  works  shall  be 
the  property  of  the  irrigation  districts ;  and  it  is  proposed  to  properly 
guard  the  making  of  these  contracts. 

To  administer  such  provisions  it  is  proposed  to  constitute  each  irri- 
gation district  a  body  corporate  and  politic  for  specific  purposes,  and 
for  no  other,  viz,  those  relating  directly  to  irrigation  and  those  relat- 
ing indirectly  thereto  through  the  catchment  areas  where  the  forests 
and  the  pasturage  are  situated.  It  Is  proposed  that  each  irrigation 
district  shall  have  a  board  of  irrigation  oommissiouera  to  take  charge 
of  all  matters  relating  to  irrigation  lor  the  district.  It  is  also  pro- 
posed that  each  district  have  an  irrigation  district  court,  before 
which  all  questions  relating  to  irrigation,  the  protection  and  use  of 
the  forests,  and  the  protection  and  use  of  the  grasses  shall  be  sub- 
mitted for  adjudication;  and  it  is  also  proposed  that  each  irrigation  dis- 
trict shall  have  a  superintendent  of  irrigation  with  the  necessary  assist- 
ants, a  superintendent  of  forestry  and  the  necessary  assistants,  and  a 
superintendent  of  pasturage  with  the  necessary  assistants.  Equipped 
in  this  manner  for  local  self-government  relating  directly  and  indirectly 
to  irrigation,  the  districts  will  be  in  a  condition  to  control  all  of  these 
interests  and  regulate  .them  by  local  self-government. 

It  is  then  proposed  to  turn  over  to  the  authorities  of  each  district 
the  right  and  duty  to  regulate  the  nse  of  the  waters  of  the  district  on 
the  irrigable  lands,  the  right  and  duty  to  protect  and  use  the  forests  of 
the  district,  and  the  right  and  duty  to  protect  and  use  the  pasturage  of 
the  district  in  the  interest  of  the  people  of  the  district.  It  is  further 
proposed  that  the  States  and  Territories  themselves  shall  provide  for 
organization  of  these  bodies  corporate  and  politic  by  State  or  Territo- 
rial laws,  and  that  the  States  or  Territories  themselves  shall  provide 
general  statutes  controlling  the  nse  of  waters  within  the  limits  pre- 
scribed by  the  United  States,  and  controlling  the  protection  and  use 
of  the  forests  and  the  protection  and  use  of  the  pasturage-  -all  under 
general  conditions  prescribed  by  the  United  States. 

Cities  and  towns  are  growing  up  in  the  arid  lands  which  are  centers 
of  mining,  manufacturing,  commerce,  and  transportation.  These  must 
have  water  for  domestic  and  other  purposes,  and  it  is  proposed  to  per- 
mit the  States  and  Territories  to  designate  the  waters  and  the  catchment 
areas  which  are  necessary  for  these  places,  and  to  exclude  such  waters 
and  catchment  areas  from  the  irrigation  districts. 

As  all  of  these  measures  require  action  upon  the  part  of  the  States 
and  Territories  themselves,  and  as  concessions  must  be  made  by  the 
States  and  Territories  as  well  as  by  the  United  States  to  these  districts, 
and  as  some  of  the  natural  districts  must  be  situated  in  two  or  more 
States  or  Territories,  it  is  proposed  to  obtain  the  consent  and  action  of 
the  States  and  Territories  to  all  of  those  measures  as  set  forth  wherein 
divided  jurisdiction  may  exist  or  be  claimed;  aud  it  is  not  proposed  to 
make  the  concessions  to  the  districts  aud  States  and  Territories  until 
they  agree  to  accept  the  rights  and  duties  imposed,  and  also  agree  to 
make  the  necessary  concessions  to  the  districts  themselves. 

Section  XXVIII. 

THE  NECESSITY  FOB  AN  IRRIGATION  SURVEY. 
From  the  foregoing  explanation  it  will  be  plain  that  an  irrigation  sur- 
vey should  be  made  by  the  General  Government  for  the  following  rea- 
sons :    First,  the  irrigation  districts  must  be  defined ;  second,  the  irri- 
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gable  lands  mast  be  defined;  third,  the  sites  for  irrigating  works,  as 
head  works,  canals,  and  reservoirs,  must  be  determined;  fourth,  the 
quantity  of  water  in  each  irrigation  district  which  can  be  used  for  irri- 
gation must  be  determined,  in  order  tbat  the  irrigable  lands  may  be  re- 
served in  proper  quantity,  and  in  order  tbat  the  works  may  be  planned 
&o  as  to  control  these  waters;  fifth,  the  works  should  be  planned  and  the 
cost  of  the  Bame  determined  for  the  information  of  the  farmers. 

The  work  of  the  Irrigation  Survey,  as  shown  by  the  Director,  is  prop- 
erly divided  into  three  parts:  First,  the  topographic  branch  of  the 
work,  by  which  the  catchment  areas,  headwork,  sites,  diverting-canal 
sites,  reservoir  sites,  delivery-canal  sites,  and  irrigable  lands  are  dis- 
covered. Second,  the  hydrographic  branch  of  the  work,  by  which  the 
streams  are  ganged  to  determine  the  volume  of  water  which  can  be  nsed 
for  irrigation  and  which  mnst  be  controlled  in  the  reservoir*  and  carried 
in  canals.  It  has  the  duty  of  determining  the  amount  of  evaporation 
from  the  reservoir  Bites,  so  as  to  discover  what  loss  of  water  may  be  sus- 
tained through  this  agency.  It  also  determines  the  duty  of  water,  or 
the  amount  of  water  necessary  to  irrigate  an  acre  of  laud,  and  it  has 
various  other  functions  relating  to  tbe  waters.  Third,  the  engineering 
branch  of  the  work,  by  which  the  sites  for  headworks,  the  lines  of  ca- 
nals, and  the  reservoir  sites  are  surveyed  for  the  purpose  of  making 
plans  for  such  works  and  determining  their  probable  cost.  All  of  these 
things  the  statute  directs. 

The  plan  of  the  Director  in  organizing  the  Irrigation  Survey,  which 
plan  he  reported  to  Congress  prior  to1  the  act  authorizing  it,  and  which 
plan  was  adopted  by  Congress  in  tbe  act  making  the  first  appropria- 
tions for  the  work,  appears  to  be  wise,  and  in  all  its  parts  to  be  neces- 
sary to  carry  out  the  provisions  of  tbe  statute.  The  Director  has- 
appeared  before  the  committee  and  explained  the  operations  of  the 
irrigation  work  in  detail,  and  be  has  exhibited  many  illustrations  of 
the  results  of  the  work,  and  they  appear  to  be  of  great  value,  and  the 
survey-seems  to  be  conducted  with  economy. 

The  survey  also  seems  to  be  conducted  in  the  interests  of  the  farm- 
ers themselves  rather  than  in  the  interests  of  water  companies.  This 
fact  bas  led  to  some  criticism  of  the  methods  and  results.  In  general, 
the  water  companies  are  disappointed  because  the  statute  provides  for 
the  reservation  of  tbe  sites  for  works,  including  headwork  sites,  canal 
sites,  and  reservoir  sites,  and  prevents  their  falling  into  the  possession 
of  monopolistic  corporations.  Tbe  statute  also  provides  that  tbe  lands- 
which  can  be  irrigated  by  said  works  shall  be  withdrawn  from  the 
operations  of  the  desert-land  laws,  the  timber  culture  laws,  and  tbe  pre- 
emption laws,  so  that  they  can  not  be  acquired  thereunder;  but  it  also 
provides  that  these  same  lands  can  be  acquired  as  homesteads  after 
proclamation  by  the  President.  Thin  provision  also  seems  to  be  obnox- 
ious to  companies  and  individuals  desiring  to  acquire  large  tracts  of 
land. 

Whether  these  provisions  of  the  statute  are  wise  or  not,  the  Director 
of  the  Survey,  as  an  administrative  officer,  must  be  governed  by  them 
in  the  administration  of  the  trust  imposed  upon  Mm  by  the  statute. 
Congress  is  responsible  'for  these  laws,  including  tbe  statute  of 
1888,  and  those  who  believe  they  are  unwise  should  seek  their  repeal 
directly  by  an  appeal  to  Congress  and  not  indirectly  by  seeking  to  an- 
no! them  in  destroying  the  survey  necessary  to  execute  them.  Believ- 
ing that  the  statute  of  1888  is  wise  and  for  the  interests  of  the  people 
settliBg  in  tbe  arid  lands,  and  generally  for  the  good  of  country,  we  earn- 
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estly  recommend  the  continuation  of  the  survey  011  the  plana  already 
adopted,  and  farther  recommend  that  proper  appropriations  be  made, 
so  that  the  work  may  be  performed  efficiently  and  vigorously. 

If  the  irrigable  lands  are  segregated  and  the  timber  and  pasture 
lands  held  as  national  reservations  for  the  benefit  of  the  agricultural  and 
other  industries  of  the  country,  it  will  not  be  necessary  to  extend  the 
Land  Office  surveys  over  any  bat  the  irrigable  lands.  In  this  manner 
a  great  saving  may  be  made,  amounting  to  several  times  the  cost  of 
the  Irrigation  Survey  as  it  is  now  conducted.  Already  great  areas  have 
been  surveyed  into  ranges,  townships,  and  sections  where  such  surveys 
will  never  be  needed.  It  is  probable  that  the  amount  wasted  in  this 
manner  would  pay  the  cost  of  the  irrigation  survey. 

The  Director  of  the  Survey  was  called  on  by  the  Appropriations 
Oommittee  of  the  Senate  to  make  an  estimate  of  the  cost  of  the  irriga- 
tion survey;  which  he  did,  and  such  estimate  was  published  with  a 
report  of  tbe  committee.  In  that  statement  the  estimate  was  made 
that  the  total  cost  would  be  (7,000,000,  of  which  amount  64,000,000 
were  for  tbe  topographic  work  and  #3,000,000  for  the  remaining  por- 
tion of  the  work;  and  it  was  farther  stated  that  the  $4,000,000  for  the 
topographic  work  would  have  to  be  expended  for  that  same  work  for 
the  geological  survey,  and  if  made  for  the  irrigation  survey  the  cost 
of  the  geological  survey  would  be  reduced  to  that  extent.  The  work 
of  the  Irrigation  Survey  has  now  been  in  progress  for  two  years,  and 
the  work  actually  accomplished  shows  that  the  estimate  was  reasonable 
and  that  it  will  cost  no  more  than  the  estimate. 


Section  XXIX. 


The  general  characteristics  of  the  sabhamid  region  have  already 
been  explained  in  section  III.  Its  water  supply  is  fourfold.  There  are 
running  through  it  some  large  rivers,  notably  the  Missouri,  the  Platte, 
the  Arkansas,  and  many  minor  streams.  A  portion  of  the  waters  of 
most  of  these  streams  can  be  used  in  the  snbhumid  region,  and  can 
not  be  utilized  elsewhere;  another  portion  will  ultimately  be  cat  off 
and  used  in  tbe  arid  region  to  the  west.  The  supply  of  stream  waters 
is  therefore  limited,  and  will  not  serve  great  bodies  of  land  except  in 
North  and  South  Dakota.  The  chief  source  of  water  supply  for  this 
region  is  to  be  found  in  the  storage  of  the  storm  waters,  and  these 
waters  are  to  be  stored  in  small  tanks  or  ponds  on  the  several  farms 
irrigated.  The  survey  necessary  to  their  utilization  differs  from  that 
necessary  for  the  utilization  of  the  stream  waters  of  tbe  arid  region. 
First,  it  is  not  necessary  to  reserve  the  sites,  as  they  are  small  tracts 
scattered  among  the  farms,  and  in  general  each  man  will  own  his  own 
tank  or  pond  site.  Second,  it  is  not  necessary  to  reserve  the  canal 
sites,  as  they  will  only  be  small  water-ways  constructed  on  the  several 
farms.  Third,  it  is  not  necessary  to  segregate  and  reserve  the  land ; 
each  farmer  can  designate  for  himself  tbe  lands  which  will  fall  under 
the  tank  or  pond,  and  which  can  be  irrigated  thereby. 

The  pump-well  water  will  also  be  of  value  to  tbe  people,  as  is  shown 
by  the  experieuce  in  agricultural  irrigation  in  other  regions  of  the  world. 
To  discover  the  geological  formations  which  hold  such  water  a  geolog- 
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ical  survey  is  necessary.  Finally,  there  are  a  few  districts  where  arte- 
sian waters  have-already  been  found,  and  other  such  districts  may  be 
discovered,  and  Bach  waters  shonld  be  utilized,  although  their  volume  is 
small.  But  to  discover  the  artesian  formation  a  geological  survey  is 
necessary.  A  geological  survey  proper  must  necessarily  be  based  npou  a 
topographic  survey.  Therefore  the  present  geological  survey  carries  on 
topographic  work,  and  this  necessity  is  recognized  in  the  statutes,  and 
provisions  for-snch  work  are  made  in  the  appropriation  bills. 

What  the  sub-humid  region  needs,  therefore,  is  a  geological  survey 
furnishing  a  topographic  map  by  which  the  farmers  themselves  can 
plan  their  small  irrigation  works,  which  will  consist  in  the  construc- 
tion of  small  ponds  or  tanks  on  the  farms  themselves  and  in  the  digging 
of  ditches  to  carry  this  water  to  the  lands.  It  also  needs  a  geological 
survey  to  point  out  the  rock  formations  into  which  pump  wells  and  ar- 
tesian wells  may  be  sunk.  This  is  provided  for  by  the  existing  statute, 
which  authorizes  a  geological  survey  of  the  region,  and  thereby  fur- 
nishes all  of  the  information  which  can  be  given  to  the' farmers  who 
settle  in  the  region. 

The  operations  of  the  Geological  Survey  in  the  sab-humid  region  of 
the  Great  Plains  were  carried  on  very  slowly  until  the  Irrigation  Sur- 
vey of  the  arid  region  for  the  utilization  of  perennial  streams  was  cre- 
ated. Thereupon  the  Director  of  the  Survey  withdrew  a  part  of  the 
force  of  the  Geological  Survey  from  the  arid  region  and  increased  the 
work  of  the  Geological  Survey  in  the  sub-humid  region,  in  order  to 
meet  the  agricultural  wants  of  the  people  of  that  region  at  the  earliest 
possible  date.  During  the  past  year  the  topographic  snrvey  of  this 
sub-humid  region  has  been  pushed  with  great  vigor  in  two  localities, 
the  one  in  Kansas  and  the  other  in  Texas.  In  Kansas  an  area  of 
12,000  square  miles  has  been  surveyed  and  the  maps  constructed,  and 
in  Texas  an  area  of  6,000  square  miles  has  been  topographically  sur- 
veyed and  the  maps  also  constructed ;  and  the  maps  of  both  of  these 
regions  were  placed  before  the  committee,  and  the  Director  explained 
how  these  maps  were  to  be  used  by  the  farmers,  and  bow  the  necessary 
work  was  being  done  in  this  sab-humid  region  in  the  interests  of  agri- 
culture. It  is  very  important  that  this  work  should  be  completed  atan 
early  date.  The  region  of  country  has  already  been  settled  from  time 
to  time,  but  the  settlers  have  met  with' disaster,  not  recognizing  the 
fact  that  irrigation  is  neceasaryfor  permanent  prosperity.  Beforethese 
regions  are  resettled,  all  of  the  facts  should  be  known.  It  is  therefore 
recommended  that  larger  appropriations  be  made  for  work  in  this  special 
region,  so  that  relief  may  be  given  at  the  earliest  possible  day  to  these 
suffering  farmers,  and  that  future  settlers  may  be  informed  of  the  con- 
ditions necessary  to  success  and  prosperity.  No  additional  draft  on  the 
treasury  will  be  needed  for  this,  as  the  geological  snrvey  is  already  au- 
thorized by  law  and  will  be  done  in  course  of  time.  The  appropria- 
tions should  be  increased  and  the  length  of  time  for  the  work  shortened. 

Section  XXX. 

LEGISLATION  RECOMMENDED. 

To  accomplish  these  purposes  a  bill  was  introduced  by  Senator 
Reagan  and  referred  to  the  Select  Committee  on  the  Irrigation  and 
Reclamation  of  Arid  Lands.  It  is  numbered  2S37.  On  a  more  careful 
consideration  of  this  bill  it  is  believed  that  it  should  be  amended,  and 


3yGoogIe 


140  IRRIGATION   AND   RECLAMATION    OF   ARID    LANDS. 

it  will  be  given  at  the  end  of  this  report  in  its  amended  form,  and  its 
passage  is  recommended.    The  new  bill  is  numbered  3769. 

The  purpose  of  the  bill  is  to  provide  by  legislation  that  all  of  the  pub- 
lic domain  which  is  valuable  for  agricultural  purposes  may  be  distrib- 
uted among  actual  settlers  who  will  theinselvesengageiufanning.  That 
these  gifts  of  homesteads  to  the  people  may  have  their  greatest  possi- 
ble value,  it  is  proposed  that  the  rights  to  use  the  waters  of  the  arid 
lands  shall  be  attached  to  these  homestead  lands  and  to.  none  others. 
To  make  the  homesteads  of  still  greater  value  it  is  proposed  to  give  to 
the  farmers  on  the  irrigable  lands  the  right  to  use  the  forests,  that 
they  may  protect  them  from  fire  and  preserve  the  sources  of  water 
supply.  It  is  also  proposed  to  give  these  same  farmers  the  right  to  use 
the  pasturage  of  the  grass  lands.  It  is  then  proposed  to  tarn  over  the 
whole  subject  of  irrigation  to  the  farmers  themselves  that  the;  may 
■construct  the  irrigating  works  or  cause  them  to  be  constructed,  and 
regulate  the  division  of  the  waters  on  the  irrigable  lands  in  their  own 
way.  It  is  proposed  that  the  General  Government  shall  never  be  called 
upon  to  construct  the  works  of  irrigation,  and  that  surveys  only  shall 
■be  made  at  the  charge  of  the  general  Treasury. 

Section  XXXL 

ANALYSIS  OF  THE  BILL. 

In  explanation  of  the  bill  the  following  statements  are  made  i 

Section  1  of  the  bill  provides  for  a  survey  of  the  arid  lands  and  their 
segregation  into  irrigation  districts  of  tjbree  classes,  viz,  districts  of  the 
first  class,  or  head-water  districts ;  districts  of  the  second  class,  or  river- 
trunk  districts ;  and  districts  of  the  third  class,  or  lost-stream  districts. 
It  provides  also  that  the  boundaries  of  the  districts  shall  be  marked 
upon  the  ground,  and  that  topographic  maps  shall  be  constructed,  and 
that  this  work  shall  be  done  by  the  United  States  Irrigation  Surrey, 
which  is  an  integral  part  of  the  Geological  Survey. 

Section  2  of  the  bill  provides  for  the  selection  of  the  irrigable  lands 
in  each  district,  such  selections  to  be  governed  by  the  following  condi- 
tions, J»  wit:  First,  the  conditions  necessary  to  secure  the  greatest 
area  of  irrigable  lands.  Second,  the  conditions  necessary  to  secure  for 
agricultural  purposes  the  most  valuable  lands  by  reason  of  climate. 
Third,  the  conditions  necessary  to  secure  the  most  valuable  agricult- 
ural lands  as  determined  by  soil  and  subsoil.  Fourth,  the  conditions 
necessary  to  secure  lands  that  can  be  irrigated  and  cultivated  with  the 
greatest  economy. 

Section  3  of  the  bill  provides  that  lands  already  irrigated,  or  for  which 
irrigation  works  had  been  constructed  prior  to  the  passage  of  the  act 
of  October  2,  1SS8,  providing  for  the  segregation  of  irrigable  lauds, 
shall  be  declared  and  deemed  irrigable  lands  for  the  purposes  contem- 
plated in  the  bilt.    This  provision  is  necessary  to  protect  existing  rights. 

Section  4  of  the  bill  provides  that  the  works  constructed  in  irrigation 
districts  of  the  second  class,  or  river  trunk  districts,  mnst  occupy  the 
sites  designated  by  the  Irrigation  Survey,  for  the  purpose  of  protecting 
the  water  rights  of  the  several  irrigation  districts,  and  to  prevent  the 
construction  of  improvident  or  obstructive  works  ;  and  it  makes  it  un- 
lawful to  construct  any  other  works  in  such  districts.  The  wisdom  of 
this  has  been  explained  as  being  necessary  to  prevent  conflict  between 
irrigation  districts  and  waste  of  water. 
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Section  5  of  the  bill  provides  for  a  division  of  the  waters  between  irri- 
gation districts  by  assigning  to  each  the  waters  of  a  designated  catch*  . 
ment  area,  and  prohibits  the  use  of  waters  for  irrigation  on  any  lauds 
but  designated  irrigable  lauds  and  town-site  lands. 

Section  6  of  the  bill  provides  that  whenever  any  irrigation  district,  as 
planned  by  the  United  States  Survey,  shall  fall  within  the  domain  of 
two  or  more  States  or  Territories,  the  people  occupying  and  cultivating 
the  irrigable  lands  shall  have  a  right  to  construct  works  of  irrigation 
and  maintain  the  same,  although  they  may  be  situated  in  another  State, 
and  shall  have  a  right  to  protect  and  use  the  forests  and  the  pasturage 
in  the  interest  of  the  cultivated  lands ;  and  that  the  right  to  use  such 
sites,  works,  forests,  and  pasturage  shall  not  be  obstructed,  and  that  it 
shall  be  unlawful  to  levy  any  tax  on  such  waters,  forests,  and  pastur- 
age by  the  State  or  Territory  wherein  tbey  are  situate;  provided  that 
such  States  give  their  consent. 

Section  7  of  the  bill  provides  that  all  of  the  lands  belonging  to  the 
United  States  in  any  irrigation  district  shall  remain  the  property  of 
the  United  States,  except  the  mining  lands,  which  may  be  acquired  by 
individuals  nnder  the  statutes  providing  for  the  acquirement  of  such 
mining  lands,  and  except  the  coal  lands,  which  may  be  acquired  by 
individuals  under  the  statutes  of  the  United  States  providing  for  the 
acquirement  of  such  coal  lands,  and  except  such  town-site  lands  as  may 
be  selected  by  the  proper  persons  under  the  statutes  of  the  United 
States  providing  for  the  acquirement  of  town  sites.  It  also  provides 
that  the  irrigable  lands  may  be  acquired  by  individuals  through  the 
agency  of  homestead  settlement,  as  regulated  by  the  United  States 
statutes,  in  tracts  not  greater  than  80  acres :  and,  finally,  it  gives  to  the 
formers  of  each  irrigation  district  the  right  to  control  the  waters  for 
irrigation  purposes,  the  right  to  control  the  catchment  areas  for  irriga- 
tion purposes,  and  the  right  to  use  and  protect  the  forests  and  the 
pasturage  on  the  public  domain  within  the  district. 

Section  8  of  the  bill  provides  that  every  settler  on  a  homestead  tract 
shall  have  the  right  to  use  his  proportional  part  of  the  water  of  the 
irrigation  district  in  which  his  farm  is  situate,  and  shall  have  the  right 
to  use  this  water  when  controlled  by  the  irrigating  works,  by  paying 
his  proportional  share  of  the  cost  of  such  works ;  but  it  leaves  it  with 
the  State  or  the  districts  to  determine  what  this  proportional  share  is, 
and  how  and  when  it  shall  be  paid.  This  section  is  necessary  to  pre- 
vent the  establishment  of  local  laws  that  might  prohibit  settlement  on 
the  irrigable  lands. 

Section  9  of  the  bill  makes  it  unlawful  for  any  person  or  corporation 
to  construct  irrigation  works  in  any  of  the  districts,  except  such  as  are 
properly  authorized. 

Section  10  of  the  bill  provides,  in  general  terms,  a  method  by  which 
the  irrigation  districts  may  be  organized,  and  requires  such  districts  to 
provide  a  board  of  irrigation  commissioners,  who  shall  have  general 
control  of  irrigation  within  the  district ;  and  to  provide  for  an  irriga- 
tion court  to  adjudicate  questions  relating  to  irrigation,  the  protection 
and  use  of  the  forests,  and  the  use  and  protection  of  the  pasturage.  It 
also  provides  for  a  superintendent  of  irrigation  in  each  district  and  the 
necessary  assistants,  for  a  superintendent  of  forestry  and  the  necessary 
assistants,  and  for  a  superintendent  of  pasturage  and  the  necessary 
assistants. 

Section  11  of  the  bill  provides  that  it  shall  be  lawful  for  the  commis- 
aioners  of  each  irrigation  district  to  provide  laws  and  rules  for  the  use 
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of  the  waters  belonging  to  the  district  on  the  designated  irrigable  lands, 
for  the  use  and  protection  of  the  forests,  and  for  the  nse  and  protection 
of  the  pasturage. 

Section  12  of  the  bill  provides  that  it  shall  be  lawful  for  the  States 
and  Territories  in  which  the  irrigation  districts  are  situate  to  provide, 
by  general  statutes,  for  the  use  of  the  water  in  the  irrigation  districts 
on  the  irrigable  lands,  and  for  other  useful  and  beneficial  purposes.  It 
also  authorizes  the  States  and  Territories  to  provide  statutes  to  regu- 
late the  construction  of  irrigating  works,  under  authority  of  the  com- 
missioners of  the  several  irrigation  districts,  by  any  of  the  methods,  to 
wit:  First,  by  the  co-operation  of  the  people  interested  therein;  second, 
by  taxes  levied  on  the  lands  irrigated ;  third,  by  the  issuance  of  irriga- 
tion district  bonds,  the  interest  and  principal  to  be  paid  by  taxes  levied 
on  the  lands  irrigated  ;  fourth,  by  granting  to  persons  or  corporations 
the  right  and  imposing  on  them  the  duty  of  supplying  water  for  irriga- 
tion and  other  beneficial  purposes,  through  the  agency  of  irrigation 
works,  for  a  term  of  twenty-seven  years,  and  by  providing  that  the 
services  of  such  persons  and  corporations  shall  be  paid  for  by  the  users 
of  the  water  at  just  and  reasonable  rates  for  measured  quantities  of 
water,  and  not  at  rates  per  acre  or  quantity  of  land  irrigated,  and, by 
further  providing  that  at  the  expiration  of  twenty-seven  years  from  the 
beginning  of  the  first  service  of  water  the  rights  and  duties  of  such 
persons  or  corporations  shall  terminate,  and  all  such  irrigation  works 
shall  thereupon  become  and  be  the  property  of  the  irrigation  districts 
to  which  they  pertain.  The  States  and  Territories  are  also  authorized 
to  pass  general  statutes  relating  to  the  protection  and  use  of  the  forests, 
and  the  protection  and  use  of  the  pasturage — all  to  be  in  conformity 
with  United  States  statutes. 

Section  13  of  the  bill  provides  that  it  shall  be  lawful  for  any  State  or 
Territory  in  which  irrigation  districts  are  situate,  to  provide  for  the 
organization  of  a  State  or  Territorial  board  of  irrigation  commissioners 
to  supervise  and  approve  all  contracts  made  by  the  irrigation  district 
commissioners  for  the  construction  and  maintenance  of  irrigation 
works. 

Section  14  of  the  bill  makes  it  lawful  for  any  State  or  Territory  to 
define  the  boundaries  of  any  city  and  to  designate  the  waters  to  be 
used  in  such  city  for  domestic,  horticultural,  and  other  purposes,  and 
to  exclude  such  cities  and  such  waters  from  the  irrigation  districts. 

Finally,  section  15  of  the  bill  provides  for  the  consent  of  the  States 
and  Territories  interested  to  this  legislation,  and  refuses  the  rights  and 
benefits  to  any  State  or  Territory  which  fails  to  give  its  consent. 

Section  XXXII. 

REMARKS  ON  THE  BILL. 

It  will  be  noticed  that  the  plan  formulated  in  the  bill  calls  on  the 
General  Government  for  no  expenditure  but  that  necessary  to  complete 
the  surveys;  that  the  whole  cost  of  construction  and  maintenance  of 
irrigation  works  is  placed  upon  the  several  irrigation  districts  and 
there  placed  upon  the  lands  irrigated.  It  also  provides  that  water 
rights  and  land  rights  shall  never  be  dissevered,  and  that  the  irrigation 
works  shall  from  the  first,  or  after  a  term  of  years,  be  the  property  of  the 
farmers  themselves  who  are  the  owners  of  the  land.  It  also  places  in  the 
handaof  the  people  directly  interested  in  the  matter,  namely,  the  farmers 
on  the  irrigable  lands,  the  right  to  use  the  forests  and  the  right  to  pro- 
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tect  them  from  spoliation ;  and  the  pasturage  lands  are  also  turned 
over  to  the  districts  to  be  utilized  in  such  manner  as  they  may  select. 
The  bill  provides  all  possible  safeguards  against  the  aggregation  of 
lands  in  the  hands  of  individuals  and  corporations,  against  the  aggre- 
gation of  water  rights  'by  companies,  and  against  improvident  con- 
tracts with  companies  for  the  construction  of  irrigation  works.  Finally, 
it  provides  a  form  of  government  for  these  districts,  with  legislative, 
executive,  and  judicial  functions  in  harmony  with  the  institutions  or 
the  country. 

The  bill  asks  and  requires  the  consent  of  the  States  and  makes  it  to 
their  interest  to  givesnch  consent;  therefore  the  plan  of  the  bill  can 
meet  with  no  objection  from  the  most  ardent  adherent  to  States  rights. 
And  on  the  other  band  it  is  believed  that  it  will  be  satisfactory  to  those 
who  believe  in  the  paramount  authority  of  the  General  Government. 

There  are  minor  provisions  in  the  bill  which  perhaps  are  not  abso- 
lutely essential  parts,  but  which  it  is  believed  are  important  and  obvi- 
ously wise. 

It  will  thus  be  seen  that  the  plan  proposes  to  relegate  the  whole 
subject  of  irrigation  to  districts,  to  be  regulated  and  controlled  by  local 
self-government,  and  proposes  that  the  General  Government  shall  in- 
terfere in  the  matter  to  the  least  possible  extent.  It  provides  that  all 
of  the  many  complex  problems  which  grow  out  of  this  new  industry 
shall  be  solved  by  the  people  who  are  themselves  directly  interested, 
and  it  takes  the  precaution  to  turn  over  the  question  to  such  interested 
people  and  to  no  others.  It  obviates  the  necessity  for  any  legislative, 
administrative,  or  judicial  interference  with  the  subject  of  irrigation  by 
the  General  Government,  but  it  does  prescribe  the  district  boundaries 
and  it  divides  the  waters  among  the  districts  and  it  segregates  the  irri- 
gable from  the  non-irrigable  lands.  The  General  Government  can  not 
do  less  than  this  and  do  its  duty  to  the  people  of  the  arid  lands.  It  can 
not  permit  the  public  dotiTaih  to  be  wasted  through  the  acquirement  of 
improvident  and  obstructive  water-rights.  It  must  interfere  to  prevent 
neighboring  States  from  being  plunged  into  conflict  disastrous  to  the 
harmony  of  the  country,  and  it  is  in  duty  bound  to  devise  some  means 
to  provide  for  the  protection  of  the  forests  and  pasturage  lauds  which 
are  now  being  laid  waste.  It  is  believed  that  all  these  purposes  will  be 
accomplished  by  the  bill  if  it  becomes  a  law,  and  that  it  will  insure  pros- 
perity aud  peact>  to  the  energetic  aud  patriotic  people  who  are  settling 
on  these  western  lands. 

Section  XXXIII. 

THE  METHOD  OF  DISPOSING  OP  THE  WATER-RIGHTS  AUD  THE  LANDS 
OP  THE  ARID  REGION  IN  THE  BHX  REPORTED  BY  THE  MAJORITY 
IS  SOT   APPROVED. 

The  majority  of  the  committee  have  reported  and  recommended  for 
passage  another  bill,  entitled  "A  bill  to  provide  for  the  conservation  and 
ttae  of  natural  water  supplies  upon  certain  portions  of  the  public  lands 
of  the  United  States,  and  for  other  purposes,"  and  which  is  numbered 
2104.  The  members  of  the  committee  signing  this  report  dissent  from 
the  conclusions  of  the  majority  as  to  the  propriety  of  passing  the  bill, 
and  deem  it  their  duty  to  present  the  reasons  causing  them  to  disagree 
with  the  majority.    The  objections  to  this  bill  are  as  follows: 

(1)  It  seems  to  as  to  be  in  the  interest  of  the  great  cattle  companies 
that  pasture  their  animals  on  the  public  domain,  and  opposed  to  the 
interests  of  the  farmers  who  are  making  homesteads  on  the  lands. 
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(3)  It  also  appears  to  be  in  tbe  interest  of  the  great  irrigation  com- 
panies rapidly  developing  in  the  West,  who  seek  to  gain  control  of-  the 
land  and  tbe  waters  alike,  and  it  practically  excludes  from  ownership 
the  poor  man  who  settles  upon  the  land  for  the  purpose  of  obtaining  a 
home.  '  • 

Such  a  result  is  believed  not  to  be  in  the  interest  of  the  great  body 
of  people  settling  in  the  country.  To  show  that  these  conclusions  are 
correct,  the  bill  will  be  analyzed  and  its  effects  pointed  out. 

Section  1  declares  "all  natural  waters  not  now  otherwise  appro- 

} mated  found  upon  and  within  tbe  public  lands  of  the  United  States 
ying  west  of  the  ninety -eight  meridian  of  longitude  west  from  Green- 
wich" to  be  public  property, "  inalienable  from  and  forever  attached  to 
the  land  for  such  beneficial  uses  as  the  States  and  Territories  in  which 
such  waters  are  situated  shall  determine."  It  then  goes  on  to  declare 
that,  "subject  only  to  the  paramount  sovereignty  of  the  United  States 
for  sueh  beneficial  uses,"  such  waters  "shall  be  placed  under  the 
authority  of  the  State  or  Territory  wherein  said  natural  waters  flow  or 
are  found,  whether  tbe  same  be  running  streams,  lakes,  pools,  ponds, 
springs,  or  other  surface  bodies  of  water,  or  subterranean  streams, 
pools,  or  underflows,  produced  by  natural  seepage  and  drainage  within 
tbe  areas  affected  by  this  act." 

If  the  purpose  of  this  section  is  to  give  tbe  States  power  to  control 
tbe  waters  to  be  used  for  irrigation  within  the  States,  it  is  unnecessary, 
as  the  States  already  possess  and  exercise  that  power.  Most  of  the 
States  of  the  arid  region  affirm  their  right  to  exercise  this  power  in 
their  constitutions,  and  most  of  these  constitutions  have  been  accepted 
and  approved  by  tbe  United  States  in  admitting  such  States  into  tbe 
Union  from  the  Territorial  condition.  But  it  appears  that  tbe  real 
effect  of  this  section  is  to  assert  the  paramount  sovereignty  of  the 
United  States  over  tbe  use  of  such  waters  for  beneficial  purposes.  The 
Clanse  is  manifestly  to  be  thus  interpreted.*  The  effect  of  the  elanse  is 
made  more  apparent  by  an  examination  of  tbe  third  section,  which  is  as 
follows: 

See.  3.  That  access  to  natural  waters  within  the  section  west  of  tbe  ninety  -eighth 
meridian  aforesaid,  which  may  be  necessary  to  tbe  direct  support  of  mao  or  domettic 
animal*,  shall  never  be  denied,  but  snch  access  to  natural  waters  shall  be  and  remain 
a  permanent  right  of  way,  subject  to  rule  and  regulation  by  the  State  or  Territory 
for  sneh  right  of  way,  and  for  the  prevention  of  trespass,  unlawful  occupancy,  or 
spoliation  in  any  way. 

It  appears  that  the  effect  of  this  section  is  to  secure  to  the  nomadic 
cattle  and  sheep  companies  the  privilege  of  using  tbe  pasturage  on  the 
public  lands,  by  securing  to  them  rights  of  way  to  all  watering  places, 
"  whether  tbe  same  be  running  streams,  lakes,  pools,  springs,  or  other 
surface  bodies  of  water,  or  subterranean  streams,  pools,  or  underflows, 
produced  by  natural  seepage  and  drainage  within  tbe  areas  affected  by 
this  act,"  in  defiance  of  the  authority  of  the  States.  The  first  section  of 
the  bill,  wbicb  is  declaratory,  paves  tbe  way  to  this  construction.  The 
interests  which  this  bill  thus  attempts  to  foster  are  opposed  to  the  inter- 
ests of  tbe  great  body  of  farmers  who  are  settling  upon  the  lands.  The 
ranching  interests  are  largely  in  the  hands  of  great  companies  operating 
with  foreign  capital.  In  general  the  owners  and  employes  of  these  com- 
panies which  infest  the  public  domain  drive  their  great  herds  of  cattle 
and  nocks  of  sheep  over  the  land  and  destroy  the  pasturage  and  burn 
the  forests.  The  flocks  of  sheep  that  roam  over  the  mountains  of  Cali- 
fornia are  destroying  the  grasses  of  tbe  great  sierra,  and  irresponsible 
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herders  are  destroying  the  finest  forests  in  the  world  with  the  fires  which 
they  wantonly  kindle.  To  sach  interests  is  the  bill  under  consideration 
dedicated. 

Section  6  practically  repeals  the  desert-land  laws,  the  timber- culture 
laws,  and  the  pre-emption  laws,  and  to  the  wisdom  of  this  we  assent.  The 
bill  leaves  the  homestead  laws  unmodified,  except  as  follows :  It  gives 
to  the  Commissioner  of  Irrigation — the  incumbent  of  an  office  created 
by  the  bill — the  power  to  determine  from  time  to  time  the  area  of  the 
homestead  tract.  This  appears  to  os  to  be  a  dangerous  power  to  give 
to  one  man. 

The  bill  then  provides  for  two  classes  of  irrigation  districts.  Id  one 
class  the  territory  to  be  included  in  each  district  is  to  be  selected  and 
denned  by  the  water  company.  In  the  other  class  the  territory  to  be 
selected  and  defined  in  each  case  is  left  to  a  community  already  exist- 
ing, and  it  provides  the  means  by  which  the  area  already  irrigated  may 
be  increased  and  new  homesteads  acquired  by  settlers  in  sach  districts. 
The  water  company  districts  are  to  be  organized  nnder  the  provisions 
of  the  following  clause  in  section  5 : 

Whenev. 
»nd  map  ti  „ 

in  a  distriot  which  can  be  irrigated  by  one  system,  together  with  the  reservoirs,  lines 
of  ditches,  and  other  hydraulic  works,  and  represent  to  said  commissioner  that  the 
hjdraulic  works,  including  reservoirs,  canals,  and  other  improvements,  which  are 
for  the  common  benefit  of  all  the  irrigable  lands  in  inch  district,  have  been  con- 
structed and  completed  in  a  substantial  manner  and  approved  by  the  State  or  Terri- 
torial authorities,  it  shall  be  the  duty  of  said  commissioner  to  canse  an  examination 
to  be  made  of  snch  district  and  the  hydraulic  works  constructed  1'or  the  Irrigation  of 
the  sameAand  if  such  hydraulic  works  shall  be  ascertained  by  him  to  be  well  and  sub- 
stantially constructed  and  suitable  for  the  irrigation  of  the  irrigable  lands  in  snch 
district,  he  shall  approve  the  same  and  transmit  to  the  Commissioner  of  the  General 
Land  Office  a  certified  copy  of  snch  survey  and  map;  wherenpon  the  persons  who 
bave  made  lawful  claims  to  any  of  snch  irrigable  lands  shall  be  allowed  to  prove  up 
their  claims  and  receive  patents  therefor:  Provided,  That  the  applicants  for  sach 
lands  shall  have  performed  the  acts  required  by  the  law  nnder  which  the  claims  were 
made,  but  as  to  desert  land  claims  heretofore  made  no  further  proof  shall  be  required 
as  to  the  desert  character  of  the  land  or  reclamation  of  the  same. 

Under  this  part  of  the  section  an  irrigation  company  can  construct 
the  necessary  head-works  on  any  stream  and  divert  the  waters  to  a 
tract  of  unoccupied  lands,  and  the  members  of  the  company  and  other 
favored  and  selected  persons  can  file  claims  to  these  lands,  and  when 
the  works  are  constructed  all  of  these  persons  can  get  titles  to  their 
lands,  but  can  not  irrigate  them  except  by  the  permission  of  the  com- 
pany owning  the  works.  Thereupon  the  company  may  sell  water- 
rights  to  tbe  owners  of  these  lauds,  who  mortgage  their  farms  to  the 
company  for  amounts  they  cau  often  never  pay,  and  in  the  end  the 
company  will  usually  become  the  owner  of  both  waters  and  lands.  The 
settlers  on  the  public  lands  will  be  wholly  at  tbe  mercy  of  tbe  water 
companies. 

It  will  be  noticed  further  that  the  proposed  Irrigation  Commissioner 
is  given  no  authority  to  disapprove  of  such  works  except  on  the  sole 
ground  that  they  are  improperly  constructed.  He  is  given  no  authority 
to  determine  whether  they  are  in  conflict  with  rights  already  estab- 
lished by  communities  or  other  companies ;  is  not  authorized  to  exam- 
ine into  the  question  of  the  volume  of  water  supply  which  tbe  works 
will  command,  to  see  whether  the  lauds  under  the  works  can  be  actually 
irrigated  or  not.  But  if  good  works  are  constructed  be  must  approve 
them  whether  the  people  on  the  lands  irrigate  them  or  not  To  people 
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ence,  a  stream  appears  to  furnish  an  almost  boundless  supply  of  water. 
But  for  irrigation  large  quantities  are  needed.  On  the  average  in  the 
United  States  an  acre  of  water  a  foot  deep  is  needed  every  year  to  ir- 
rigate an  acre  of  land — 10,000  acre-feet  to  irrigate  10,000  acres  of  land  ; 
and  the  settlers  actually  going  into  the  country  do  not  properly  under, 
stand  this,  nor  do  they  know  how  to  measure  running  waters  to  dis- 
cover how  much  they  will  supply.  Experience  shows  that  by  reason 
of  this  want  of  knowledge  of  the  quantitative  facts,  irrigation  works 
are  often  multiplied  upon  a  stream  beyond  the  necessity  to  control  its 
waters.  The  cost  of  construction  is  incurred,  but  the  water  is  insuf- 
ficient to  supply  the  lands  which  ought  to  bear  it,  and  the  lands  which 
are  actually  redeemed  are  thus  made  to  bear  an  inordinate  expense. 

That  the  effect  would  be  to  place  the  greater  part  of  the  irrigable 
lands  of  the  arid  region  that  are  to  be  watered  by  streams  under  such 
companies  is  made  very  plain  by  the  facts  which  have  heretofore  been 
presented  in  the  statements  made  about  the  great  numbers  of  irrigation 
companies  already  organized  for  this  purpose  under  Slate  and  Terri- 
torial "charters.  But  for  the  law  of  1888,  reserving  sites  and  lauds, 
almost  all  of  the  water  rights  would  now  be  in  the  possession  of  such 
companies.  In  fact,  in  many  regions  these  inchoate  and  speculative 
water  rights  are  already  far  in  excess  of  the  water  supply,  and  the 
effect  of  this  clause  of  the  bill  which  we  are  now  considering  is  to  con- 
firm all  of  these  charters  and  speculative  rights,  aud  to  remove  any 
obstruction  to  the  aggregation  of  water  rights  in  the  hands  of  a  com- 
paratively few  companies,  most  of  which  are  organized  on  the  basis  of 
foreign  capital  and  whose  interests  are  in  direct  conflict  with  the  in- 
terests of  the  settlers  already  in  the  country  who  are  engaged*in  farm- 
ing. Nearly  every  stream  the  seasonal  flow  of  which  is  not  fully  used 
can  be  taken  onto  such  districts,  and  all  the  water  to  be  stored  in  reser- 
voirs can  be  used  in  this  manner;  and  in  the  main  the  companies  are 
already  organized  to  do  it,  aud  but  await  the  hoped  for  action  of  Con- 
gress by  which  the  legislation  of  1888  shall  be  annulled.  If  the  sites 
now  reserved  are  turned  over  to  the  control  of  the  States  and  Terri- 
tories, these  States  and  Territories  have  already  disposed  of  them  to 
companies,  and  that  result  is  effected  by  the  bill. 

That  this  is  the  real  purpose  and  effect  of  the  bill  is  made  plain  in 
the  report  of  the  majority,  in  which  they  state  that  they  will  move  the 
following  amendment  to  the  bill : 

That  so  much  of  tbe  act  of  Octobers,  1888,  eu titled  "Ad  act  making  appropriations 
for  tbe  sundry  civil  expenses  of  the  Government  for  the  fiscal  year  ending  June  'JO, 
1889,  and  for  other  purposes,"  as  reserves  "  all  tlie  lands  made  eintceptible  of  irriga- 
tion by  tbe  reservoirs,  ditches,  or  canals,"  mentioned  in  said  act,  is  hereby  repealed; 
so  that  the  reservation  in  said-  act  shall  only  include  all  the  land  which  may,  after 
the  passage  of  said  act,  have  been  or  may  hereafter  be  designated  or  selected  by 
United  States  surveys  for  sites  for  reservoirs,  ditches,  or  canals  for  irrigation  pur- 
poses. And  bona  fide  claims,  made  since  the  passage  of  said  act.  to  land  within  tbe 
reservation  hereby  repealed  shall  not  be  defeated  or  affected  by  said  act  r  Provided, 
That  the  diversion  of  waWr  at  high  altitudes,  where  all  tbe  agricultural  crops  pro- 
duced in  the  same  latitude  in  the  valleys  below  do  not  mature,  shall  confer  no  prior 
rights  to  the  use  of  such  water  us  against  persons'  below  who  appropriate  the  water 
to  irrigate  land  more  suitable  for  homestead  settlement,  uulesa  such  diversion  shall 
be  approved  by  the  Commissioner  of  Irrigation. 

It  has  already  been  shown  in  Sections  XVIII  and  XXI  that  specu- 
lative rights  and  charters  to  nearly  all  the  stream  waters  of  tbe  arid 
region  have  been  acquired  by  squatter  title  aud  official  State  tilings  and 
charters  in  defiance  of  the  statute  of  October  2,  1888,  and  since  that 
time,  and  by  this  amendment  it  is  proposed  to  directly  confirm  all  of 
these  speculative  and  charter  rights,  and  to  put  into  the  hands  of  a  oom- 
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paratively  fev  corporations  all  of  the  unused  waters  of  the  arid  region. 

It  must  be  further  explained  that  this  provision  could  be  used  by  the 
settlers  themselves,  who  might  go  upon  the  unoccupied  lands  as  colo- 
nies and  organize  themselves  into  companies  to  construct  the  irrigation 
works  had  they  the  capital  necessary  for  the  purpose.  The  provision 
might  thus  serve  a  valuable  purpose  had  not  the  companies  already 
prevented  it  by  obtaining  inchoate  charters  and  rights  under  local  laws. 
Bat  promoters,  tempted  by  the  prospect  of  large  remuneration',  have 
already  in  most  cases,  and  would  in  all  others,  seize  upon  the  waters, 
and  thus  the  agriculture  of  more  than  two-fifths  of  the  area  of  the  United 
States  would  fall  into  the  control  of  such  companies. 

Bat  there  are  still  small  tracts  of  land  situated  in  neighborhoods 
where  irrigation  has  already  been  developed,  and  provision  is  made 
for  the  settlement  of  these  tracts  and  their  redemption  by  irrigation  in 
the  sixth  section  of  the  bill,  which  is  as  follows: 

Sec.  6.  That  whenever,  DDder  the  authority  of  any  State  or  Territory,  an  irrigation 
diatrict  shall  have  bee o  organized  and  the  qualified  electors  thereof  empowered  to  levy 
Uxes,  charges,  or  assessments  upon  public  and  private  lands  situated  in  such  district 
for  the  purpose  of  constructing  hydraulic  works  for  the  common  benefit  of  the  irri- 
gable lands  therein,  the  irrigable  lands  of  the  United  States  In  such  district  shall  be 
subject  to  the  name  taxi's,  charges,  and  assessment*  ns  are  so  imposed  upon  other 
public  lands  and  land  belonging  to  private  individuals;  and  persons  who  xliall  there- 
after acq  n  ire  title  to  lands  Rom  the  United  States  in  such  district  shall  take  the  same 
subject  to  the  said  taxes,  charges,  and  assessments,  which  shall  be  a  lieu  upon  such 
land,  the  payment  of  which  may  be  enforced  after  such  title  is  acquired  from  the 
United  States  in  such  manner  as  shall  V  prescribed  by  the  State  or  Territory  in 
which  inch  district  is  situated:  Prorided.  hmcrrer.  That  before  audi  taxes,  charges, 
and  assessments  shall  be  chargeable  against  the  public  lands  of  the  United  States,  or 
be  a  lien  thereon,  the  rale  and  amount  thereof  shall  be  approved  by  the  commissioner 
of  irrigation  of  the  United  States:  dud  provided  further,  That  the  United  States 
shall  not  be  liable  for  such  taxes,  charges,  or  assessments. 

This  section  provides  for.  the  expansion  of  the  area  of  irrigation  in 
districts  already  settled  by  giving  the  people  who  live  in  such  districts 
the  right  to  construct  works  and  to  charge  a  portion  of  the  cost  to  the 
unoccupied  lands  of  the  public  domain,  and  making  such  charges  alien 
upon  the  lands  inoperative  as  long  as  tbey  are  held  by  the  General  . 
Government,  but  immediately  operative  wheu  tbey  pass  into  the  hauds 
of  individuals.  The  settler  entering  upon  such  a  tract  of  land  could  not 
make  the  homestead  without  using  the  water,  and  he  could  not  get  the 
water  onto  his  land  nntil  be  bad  extinguished  the  mortgage  for  a  sum 
including  the  share  of  the  original  cost  of  the  works  and  the  accumu- 
lated taxes.  If  this  would  not  prevent  the  settlement  of  sucb  lands  it 
would  at  least  prevent  their  settlement  by  poor  men.  Men  of  wealth 
might  acquire  titles  to  such  lands,  but  they  would  usually  be  unwilling 
to  in. ike  bona  tide  homesteads  thereon,  and  tbeir  compliance  with  the 
provisions  of  the. homestead  act  would  necessarily  be  but  nomiual. 

Section  7  provides  that  irrigation  districts  may  be  organized  in  two 
or  more  States  and  Territories  by  the  agreement  and  consent  of  the 
States  and  Territories  involved,  and  it  further  provides,  that  if  any  State 
or  Territory  does  not  assent,  to  and  approve  the  organization  of  such 
irrigation  district  the  people  may  still  proceed  with  their  organization 
under  the  authority  of  the  State  or  Territory  in  which  the  principal 
body  of  irrigable  lands  are  situated,  but  it  does  Dot  protect  the  district 
from  unfriendly  legislation  and  the  obstructive  acts  of  tbe  dissenting 
State  or  Territory,  nor  does  it  seem  probable  that  the  General  Govern- 
ment has  the  constitutional  right  to  provide  such  protection. 

It  may  be  noticed  that  the  irrigation  districts  provided  for  in  this  bill 
aru  not  the  natural  districts  for  which  the  bill  recommended  by  tbe 
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minority  provides.  Under  the  bill  recommended  by  the  majority,  two 
dames  of  districts  are  provided  with  artificial  boundaries.  The  one  in- 
cludes tracts  of  land  and  sites  for  works  where  snob  sites  and  lands  are 
not  already  occupied,  and  the  bill  virtually  pats  these  under  the  control 
of  water  companies.  Tbe  second  class  of  districts  which  it  provides  re- 
lates to  regions  where  settlement  is  already  made  and  where  irrigation 
is  already  practiced ;  and  provides  that  any  such  district  may  grow  by 
new  settlement  on  the  lands  wbicb  are  mortgaged  for  works  and  taxes, 
and  practically  excludes  poor  men  from  such  homestead  lands. 

Section  XXXIV. 

THE   CREATION   OF  A   NEW   BUBKAU   OF   IRRIGATION    IN    THE   AGRI- 
CULTURAL DEPARTMENT   UNNECESSARY  AND  UNWISE. 

Section  8  of  the  majority  bill  provides  for  the  organization  of  a  new 
bureau  in  tbe  Agricultural  Department,  at  tbe  head  of  wbicb  shall  be  an 
officer  styled  the  Commissioner  of  Irrigation.  It  also  provides  for  a 
chief  clerk,  and  for  "  a  sufficient  number  of  engineers,  clerks,  and  other 
employes  to  execute  Buch  laws  relating  to  irrigation,  as  have  been  or 
may  hereafter  be  passed  by  Congress,  and  to  perform  such  duties  as 
shall  be  prescribed  by  the  Secretary  of  Agriculture."  It  seems  not  to 
create  a  new  irrigation  survey,  but  only  a  new  bureau,  with  officers 
sufficient  to  determine  tbe  proper  size  of  tbe  homestead  tract  from  time 
to  time,  to  examine  aud  approve  or  disapprove  of  certain  "taxes,  charges, 
and  assessments  "  against  the  public  lands,  aud  with  engineers  sufficient 
to  examine  the  works  after  they  have  been  constructed  by  irrigation 
companies  and  approve  or  disapprove  of  them.  But  it  provides  farther 
that  "all  surveys,  maps,  and  reports  relating  to  irrigation,  of  record  or 
on  file  in  any  department  of  the  Government,  shall  be  transferred  with- 
out delay  to  the  Secretary  of  Agriculture."  It  thus  appears  to  con- 
template the  discontinuance  of  the  present  irrigation  survey,  though  it 
does  not  provide  for  it  by  repealing  its  organic  act.  Tbe  purpose  of  the 
bill  in  this  respect  seems  to  have  been  more  clearly  set  forth  in  the  re- 
port submitted  by  the  chairman  of  the  committee. 

The  report  presented  by  the  majority  recommends  that  the  topo- 
graphic work  be  discontinued  and  that  the  hydrographic  work  be  given 
to  the  Signal  Service ;  bat  it  is  sileut  ou  the  subject  of  the  engiueerlng 
work.  It  is  perhaps  the  effect  of  the  bill  and  the  report  to  discontinue 
the  irrigation  survey,  and  in  lieu  thereof  to  create  a  new  bureau  to 
determine  from  time  to  time  the  size  of  the  homestead  tract,  to  examine 
and  approve  or  disapprove  of  certain  "  taxes,  charges,  and  assessments  " 
against  the  public  lands,  to  examine  aud  approve  or  disapprove  of 
works,  and  "  to  execute  such  laws  relating  to  irrigation  as  have  been 
or  may  be  hereafter  passed  by  Congress." 

The  signers  of  this  report  believe  that  tbe  present  irrigation  survey 
should  be  continued,  that  the  work  which  it  is  performing  is  necessary 
and  useful,  and  that  it  is  doiug  tbe  work  in  the  most  economic  manner 
consistent  with  the  proper  conduct  of  the  work  and  tbe  accomplishment 
of  valuable  results.  They  therefore  recommend  its  continuation,  and 
urge  the  importance  of  making  the  necessary  appropriations  to  com- 
plete the  survey  without  great  delay. 

An  artesian-well  survey  is  recommended,  aud  it  seems  to  be  the  pur- 
pose to  place  this  under  the  direction  of  the  proposed  bureau  of  irriga- 
tion. But  an  artesian-well  survey  is  in  all  essential  particulars,  if 
properly  conducted,  a  geological  survey.  Two  geological  surveys  would 
seem  to  be  unnecessary,  a  multiplication  of  organizatious  for  the  same 
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function,  which  would  involve  increased  expense,  and  rival  geological 
surveys  would  thus  be  created.  It  is  probable  that  the  next  step 
undertaken  would  be  to  destroy  the  present  organization. 

The  effect  of  the  bill  reported  by  the  majority  is  not  plain  in  relation 
to  the  survey,  but  in  the  light  of  the  report  it  seems  probable  that  the 
purpose  is  to  connect  with  the  bureau  of  irrigation  a  survey  to  select 
sites  and  make  plans  for  works,  and  an  artesian  survey  to  make  inves- 
tigation in  relation  to  subterranean  waters,  and  to  do  the  work  in 'part 
by  a  geological  survey  and  In  part  by  the  experimental  boring  of  wells. 
It  is  also  proposed  in  the  report,  bnt  not  in  the  bill,  to  make  a  hydro 
graphic  survey  through  the  agency  of  the  Signal  Service.  Thus  the  work 
is  to  be  divided  among  three  organizations  :  The  topographic  survey, 
nnder  the  Geological  Survey ;  the  irrigation  survey,  under  the  bureau  of 
irrigation,  by  faulty  and  enormously  expensive  methods  for  the  dis- 
covery of  sites  through  the  agency  of  trial  lines ;  and  the  hydrographio 
survey,  under  the  Signal  Service.  Under  this  provision  the  irrigation 
survey  would  in  part  be  a  duplicate  of  the  present  Geological  Surrey. 
Bach  is  the  mixed  system  of  administration  which  the  bill  and  the  re. 
port  together  provide.  It  is  believed  that  the  work  done  in  this  manuer 
would  be  inefficient  and  greatly  expensive. 

Seotioh  XXXV. 


The  following  statement,  made  in  the  report  of  the  majority  is  incor- 
rect and  unjust : 

Subsequently  ths  whole  subject  was  turned  over  to  the  Director  of  the  Geological 
Survey  with  general  provisions  for  the  classification  of  the  public  lands,  be  having 
previously  prepared  a  valuable  report  on  the  arid  lands  of  the  United  States.  The 
most  important  action  by  the  Government  in  aid  of  the  reclamation  of  desert  lands 
was  the  passage  of  the  sots  of  October  2,  1884,  -and  of  March  2,  1889.  By  the  first  of 
these  act*  $199,000  was  appropriated  for  topographic  surveys,  and  8100,000  for  surveys 
pertaining  to  irrigation.  Of  the  sum  appropriated  for  irrigation  (60,000  was  diverted 
by  the  Director  from  that  pnrpose  and  added  to  the  appropriation  for  topographio 
surveys,  making  the  sum  of  $259,000  for  topograph;  and  leaving  only  $49,000  for  irri- 
gation. 

By  the  act  of  March  2,  1889,  $200,000  was  appropriated  for  topographio  surveys,  and 
(250,000  for  irrigation  surveys.  Of  the  sum  appropriated  for  irrigation  surveys 
1120,000  was  diverted  from  that  pnrpose  by  the  Director  and  added  to  the  $200,000  for 
topographic  surveys,  making  the  aggregate  of  $320,000  for  topography,  and  leaving 
only  1130,000  for  irrigation  surveys  and  the  office  and  other  expenses  inoidental  thereto. 
Your  committee  regard  this  as  a  plain  violation  of  the  statute  and  a  misapplication  of 
the  money. 

The  provision  of  law  Authorizing  this  last  appropriation  sets  forth  In  some  de- 
tail the  purpose*  to  which  it  is  to  be  applied,  etc.  Among  those  purposes  it  mentions 
"  the  necessary  maps."  The  Director  of  the  Survey  has  construed  the  words  "  neces- 
sary maps  "  to  mean  topographic  maps  of  the  same  kind  as  those  that  are  provided 
for  specific  ial  I  y  in  the  first  item  of  $200,000  and  he  has  applied  more  than  half  the  irri- 
gation item  to  that  pnrpose,  leaving  lew  than  half  of  the  $250,000  for  the  objects  for 
which  it  was  intended. 

It  is  thns  by  implication  made  to  appear  that  the  topographic  survey 
for  which  $199,000  was  appropriated  on  October  2, 1838.  and  for  which 
$200,000  was  appropriated  ou  March  2, 1889,  was  for  the  irrigation  sur- 
vey, when  in  fact,  as  the  act  itself  shows,  these  items  were  designed  to 
be  used  in  making  maps  for  the  Geological  Survey.  The  topographic 
survey  made  under  the  appropriation  for  the  irrigation  survey  was  a 
part  iyid  parcel  of  such  irrigation  survey,  made  in  the  interest  of  the 
irrigation  survey,  and  by  distinct  authority  of  law.    Prior  to  the  ere- 
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atioD  of  tfae  irrigation  survey  the  Geological  Surrey  had  been  in  prog- 
ress many  years,  and  was  making  topographic  maps  in  various  States  and 
Territories,  being  authorized  to  make  such  maps  for  geological  purposes. 
The  regions  where  this  work  was  in  progress  were  scattered  about  the 
country  from  the  Atlantic  to  the  Pacific,  and  as  it  was  a  geological  sur- 
vey, mining  regions  were  selected  for  the  theater  of  operations. 

When  the  Irrigation  Survey  was  created  by  act  of  Congress,  it  was 
not  proposed  to  interfere  with  or  change  in  any  manner  the  operations  . 
of  the  Geological  Survey  and  the  topographic  work  connected  therewith. 
The  work  went  on  in  the  usual  manner,  unaffected  by  the  statute  cre- 
ating the  irrigation  survey.  The  topographic  work  still  went  on  in 
Maine,  in  Texas,  and  elsewhere  throughout  the  country.  One  hundred 
and  ninety-nine  thousand  dollars  was  appropriated  by  the  act  of  Octo- 
ber 2, 1883,  for  these  topographic  surveys  forming  a  part  of  the  Geolog- 
ical Survey,  and  $200,000  in  the  following  year,  and  the  work  went  on 
as  usual  thereunder.  By  some  singular  oversight,  which  a  glance  at 
the  act  wonld  have  at  once  corrected,  the  majority  of  the  committee 
have  concluded  that  this  appropriation  was  made  for  topographic  sur- 
veys counected  with  the  irrigation  survey — a  mistake  which  it  is  impos- 
sible to  explain.  In  the  same  act,  viz,  the  sundry  civil  appropriation 
act,  there  was  another  paragraph  making  an  appropriation  for  the 
work  of  the  irrigation  survey  of  $100,000  in  the  following  words : 

For  the  purpose  of  investigating  the  extent  to  which  the  arid  region  of  t  lie  United 
States  can  be  redeemed  l>y  irrigation,  and  the  segregation  of  the  irrigable  lauds  in 
micli  arid  region,  and  for  the  selection  of  site*  lor  reservoirs  and  other  hydraulic 
works  necessary  for  the  storage  and  utilisation  of  water  for  irrigation  and  the  pre- 
vention of  Hoods  and  overflows,  aud  to  make  the  necessary  maps,  including  the  pay 
of  employees  in  fleld  and  in  office,  the  cost  of  all  instruments,  apparatus,  and  mate- 
rials,  and  all  other  necessary  expenses  connected  therewith,  the  work  to  he  performed 
by  the  Geological  Survey,  under  the  direction  of  the  Secretary  of  the  Interior,  the  sum 
of  oue  hundred  thousand  dollars  or  so  much  thereof  as  may  be  necessary.  Au<l  the  Di- 
rector of  the  Geological  Survey,  under  the  supervision  of  the  Secretary  of  the  Interior 
shall  make  a  report  to  Congress  on  the  first  Monday  in  December  of  each  year,  show- 
ing lu  detail  how  the  said  money  has  been  expended,  the  amount  nsed  for  actual  sur- 
vey and  engineer  work  in  the  field  in  locating  sites  for  reservoirs  and  an  itemized 
account  of  the  expenditures  under  this  appropriation.  And  all  the  lands  which  may 
hereafter  be  designated  or  selected  by  such  United  States  surveys  for  sites  for  res*r- 
voirs,  ditches  or  canals  for  irrigation  puiposes  and  all  the  lands  made  susceptible  of 
irrigation  by  such  reservoirs,  ditches  or  canals,  are  from  this  time  henceforth  hereby 
reserved  from  sale  as  the  property  of  the  United  States,  and  shall  not  be  snbject  .after 
the  passage  of  this  act,  to  entry,  settlement  or  occupation  until  further  provided  by 

Provided,  That  the  President  may  at  any  time  in  his  discretion  by  proclamation 
open  any  portion  or  all  of  the  lands  reserved  by  this  provision  to  settlement  under 
the  homestead  laws. 

When  the  first  appropriation  for  the  irrigation  survey  was  made,  the 
sum  was  $  100,000,  and  it  is  charged  that  of  this  amount  more  than  oue- 
half  has  beeji  misapplied  by  the  Director,  a  charge  so  baseless  that 
it  is  difficult  to  understand  how  it  could  be  made  with  sincerity.  The 
appropriation  was  made  to  do  a  number  of  specified  things,  and  this 
is  one  of  them  "to  make  the  necessary  maps."  To  nucke  maps  a 
topographic  survey  ib  necessary — topographic  surveying  is  map-mak- 
ing. That  this  is  the  correct  construction  of  the  law  is  made  plain  by 
the  history  of  its  enactment.  The  irrigation  survey  was  created  by  an 
act  approved  March  'JO,  1888.  On  March  27,  juBt  seveu  days  after,  the 
following  resolution  passed  the  Senate : 

Resoh-ed,  That  the  Secretary  of  the  Interior  is  hereby  directed  to  report  to  the 
Senate  wbat  appropriation  is  necessary  to  enable  the  United  States  Geological  Sur- 
vey to  carry  into  effect  the  joint  resolution  "  directing  the  Secretary  of  the  Interior 
by  means  of  the  Geological  Survey  U    '  '' 
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y  to  investigate  the  practicability  of  constructing 
:  in  the  arid  region  of  the  United  States  and  to  re- 
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port  to  Congress,"  Approved  March  20,  1R83,  aud  the  several  acta  of  Congress  requir- 
ing sneh  Geological  Snrvey,  under  the  direction  of  the  Secretary  of  the  Interior,  to 
classify  the  public  lands  and  furnish  a  map  or  maps  showing  the  various  divisions  of 
tbepnblic  domain  suiiable  for  agricultural,  mineral,  and  other  purposes;  and  partic- 
ularly to  segregate  the  lauds  snsceptibie  of  irrigation  where  irrigation  is  required  from 
other  lands,  and  designating  places  for  reservoirs,  canals,  and  other  hydraulic  works. 
By  this  resolution  the  Secretary  was  directed  to  make  estimates  for 
the  irrigation  surrey  whicli  should  include  estimates  for  "a  map  or 
maps."  In  reply  thereto  the  Secretary  transmitted  a  letter  from  the 
Director  of  the  Geological  Survey,  making  such  estimates  and  submit- 
ting a  plau  for  the  surrey.  From  the  plaii  the  following  quotation  is 
made: 

To  determine  for  a  given  stream,  or  for  a  given  group  of  streams  treated  collectively, 
first,  the  maximum  area  of  farming  laud  and  its  most  advantageous  selection ;  sec- 
ond, the  best  selection  of  site*  for  reservoirs  and  their  proper  size  ;  aud  third,  the 
best  system  of  head-works  aud  canals,  there  are  three  general  Requisites,  as  follows  : 

(al  The  construction  of  au  accurate  topographic  map,  with  grade  curves  at  such 
intervals  as  will  properly  represent  the  contign ration  of  the  ground. 

(b)  The  determination  of  the  total  annual  discharge  of  water  from  the  catchment 
basin,  or  where  there  are  more  than  one,  from  each  catchment  hasin,  and  the  distri- 
bution through  the  year  of  that  discharge. 

(t)  An  examination  of  the  soils  in  the  area  from  which,  nnder  existing  topographic 
conditions,  the  selections  of  lands  for  irrigation  must  be  made. 

This  document,  which  outlines  the  plan  for  au  irrigation  survey,  is 
worthy  of  an  examination.  A  full  and  plain  statement  is  made  therein 
of  how  an  irrigation  survey  should  be  conducted,  and  after  setting  forth 
the  matter  fully,  the  Director  closes  with  the  following  : 

Impelled  by  these  considerations,  I  respectfully  recommend  that  an  appropriation 
of  IffiO.OOO  be  made  for  the  first  year's  work,  aud  would  suggest  the  following  clause 
tor  the  appropriation  bill : 

For  the  purpose  of  investigating  the  extent  to  which  the  arid  region  of  the  United 
Stales  can  be  redeemed  by  irrigation,  and  the  segregation  of  the  irrigable  lands  in 
loch  arid  region,  and  for  the  selection  of  sites  for  reservoirs  aud  other  hydraulic 
works  necessary  for  the  storage  aud  utilisation  of  water  for  irrigation,  and  to  make 
the  necessary  maps,  inclnding  the  pay  of  employe's  iu  Held  and  in  office,  the  cost  of 
•11  instruments,  apparatus,  and  materials,  and  all  other  necessary  expenses  connected 
therewith,  the  work  to  be  performed  by  the  Geological  Survey,  uuder  the  direction  of 
the  Secretary  of  the  Interior,  the  sura  of  two  hundred  and  fifty  thousand  dollars. 

It  will  thus  be  seen  that  having  explicitly  stated  that  a  topographic 
survey  would  bo  necessary,  be  made  estimates  for  its  prosecution  in 
tbest-  words :  "  and  to  make  the  necessary  maps."  It  will  also  be  ob- 
served that  the  entire  paragraph  submitted. by  the  director  was  incor- 
porated in  tbe  statute  after  he  bad  explicitly  aud  fully  explained  its 
purpose,  and  after  bis  statement  had  been  submitted  to  the  Senate  and 
printed  as  a  public  document  and  referred  to  the  Appropriations  Cotu- 
ruitt-e. 

This  would  seem  to  furnish  a  thorough  vindication  of  the  action  of 
the  Director  of  the  Survey.  .  He  had  fully  explained  that  a  topographic 
ssrvey  was  a  necessary  part  of  an  irrigation  survey;  he  suggested  a 
clause  for  the. appropriation  act  which  should  authorize  aud  direct  him 
to  make  that  topographic  survey  as  a  part  of  the  irrigation  survey, 
and  the  suggested  clause  was  incorporated  into  the  statute. 

But  the  history  of  this  matter  does  jiot  end  here.  The  Appropria- 
tions Committee  of  tbe  Senate  summoned  the  Director  oLthe  Survey 
to  appear  before  it  to  explain  bis  estimates,  aud  au  explanation  was 
made  of  this  particular  thing  in  language  singularly  plain  and  simple, 
and  the  statement  of  the  Director  of  the  Survey  was  published  by  Con- 
gress as  a  part  of  the  report  of  the  Appropriations  Committee  as  au  ex- 
planation made  by  that  committee  of  its  reason  for  recommending  the 
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appropriation.  The  Director  explained  that  he  was  already  making  a 
topographic  map  of  the  entire  country  in  obedience  to  the  provisions 
of  the  law,  and  that  ultimately,  after  many  years  at  the  rate  of  prog- 
ress then  made,  it  would  be  finished,  and  that  an  irrigation  surrey 
could  thereafter  be  made  at  a  small  expense:  but  if  it  was  necessary  to 
make  the  irrigation  survey  at  once,  it  would  be  necessary  to  make  a 
topographic  surrey  in  connection  with  it. 

The  following  quotations  are  made  from  the  report  submitted  by  Mr. 
Allison  from  the  Committee  on  Appropriations,  Fiftieth  Congress,  first 
session.  Report  1814,  to  accompany  bill  H.  K.  10540.) 

By  the  Chairman  : 

Q.  Are  you  through  with  your  general  statement! — A.  Yes,  air;  bat  I  want  to 
■peak  something  about  [lie  cost. 

Q.  That  ia  what  we  want  to  hear  yon  upon. — A.  To  complete  the  shrvey  as  we 
have  been  going  on,  njthout  laying  out  the  reservoirs,  without  laying  out  the  eitea 
for  head-works  and  canals  and  so  on,  wonld  take  about  15,000,000.  We  have  ex- 
pended about  $1,000,000,  so  that  it  wonld  now  take  about  $4,000,000  to  complete  that 

By  Mr.  Beck  : 
Q.  And  what  length   of  time  t — A.  At  the  rate  we  have  been  going  on  ft  would 
take  between  thirty  and  forty  years. 

a,  With  ample  meana  how  long  wonld  It  take  f— A.  It  could  be  done  in  ten  years, 
c.  Stewart.  Ia  it  necessary  to  wait  nntil  yon  work  up  all  the  geological  data  in 
order  to  make  the  preliminary  survey  with  a  view  to  reservoirs  I 

Mr.  Powell.  No,  sir. 

Mr.  Stkwajit.  That  only  refers  to  the  local  topography  i 

Mr.  Powell.  To  the  construction  of  the  maps. 

The  Chairman,  Major  Powell  ia  speaking  only  of  the  topographical  survey. 

Mr.  Stewart.  No,  of  the  geological. 

Mr.  Powell.  Not  of  the  geological,  but  the  topographical  survey  which  we  ar« 
conducting  over  the  country. 

Mr.  Stewart.  Can  you  not  vary  your  survey  so  that  these  reservoirs  can  be  located 
more  rapidly  than  tbat  t 

Mr.  Powell.  We  can,  with  the  necessary  appropriations.    We  could  do  it  in  six 

yearn  if  sufficient  up  prop  nations  were  made. 
Mr.  Stbwabt.  Yon  could  locate  the  reservoirs  in  five  or  six  years  f 
Mr.  PoVbll.  Yes,  sir;  we  could  make  the  maps,  outline  the  catchment   basins, 

and  lay  out  upon  the  ground  the  head-works,  the  canals,  and  Ihe  reservoirs  in  six 

years,  with  sufficient  appropriations. 

Mr.  Stewart.  Do  you  not  regard  that  as  the  most  urgent  work  T 

Mr.  Powell.  Yes,  sir. 

Mr.  Stewart,  Because  then  settlement  can  take  place,  and  the  geological  part  of 
the  work  could  go  on  afterwards  just  as  well. 

Mr.  Powell.  Oh,  yes.  We  are  pushing  the  topography  very  far  ahead  of  the  ge- 
ology a'l  the  time. 

Mr.  Stewart.  Then,  if  you  bad  the  requisite  appropriations  you  could  locate  U>e 
reservoirs  and  make  the  surveys  for  settlement  in  five  or  six  years? 

Mr.  Powell.  Yes,  but  it  would  take  about  $5,135,000  to  do  It 
By  the  Chairman1  : 

Q.  At.  the  rate  of  about  11,000,000  a  year  f    A.  That  is  my  estimate. 

Q  Tbat  would  complete  the  topography  f — A.  Tt  would  complete  the  topography. 
I  have   made  a  second  estimate.     I  have  been  working  the  last  three  days  on  it. 

Q.  It  would  complete  tfae  surveys  of  the  basins  and  districts  f— A.  Yea,  the  oatcb- 

Q.   And  locate  reservoira,  canals,  and  so  on  t — A.  Yes,  sir. 

Q.  In  other  words,  the  additional  cost' of  this  contemplated  survey  wonld  be  about 
a  million  and  a  quarter  dollars  over  and  above  what  yon  are  now  doing  in  tho  way 
of  topography  T— A.  Precisely.  • 

The  Chairman.  It  will  cost  $4,000,000  to  complete  this  area  T 

Mr.  Tf.ller,  Anyhow. 

Mr.  Powell.  Anyhow,  for  topography. 

Mr.  Hale.  And  it  would  take  thirty  years  the  way  they  are  doing  it  now. 
By  the  Chairman  : 

Q.  Of  course  topography  is  the  first  thing  I — A.  Topography  is  the  first  thing. 

Q.  It  iathe  essential  thing ! — A.  And  the  chief  cost. 
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Q.  If  yon  ran  this  whole  area  into  a  six  years'  term,  yon  most  spend  your  (4. 000, 000 
for  topography,  and  then  the  remainder  of  the  work  can  be  done  for  a  million  and  a 
quarter! — A.  It  oonld  be  done  for  a  million  and  a  quarter,  according  to  my  estimate, 
»nii  could  be  done  pari  (Kim  with  the  other  work. 
By  Mr.  Hale  : 

Q.  In  i-o and  nnmbei*  it  would  cost  about  a  million  dollars  a  year  T— A.  About  a 
million  a  year ;  but  we  could  not  use  a  million  this  year,  because  the  engineers  are 
not  trained  yet;  they  would  have  to  grow. 

Thns  it  was  with  a  fall  understanding  by  the  members  of  the  Appro- 
priations Committee,  and  by  the  chairman  of  the  present  Irrigation  Com- 
mittee, who  was  present  at  the  interview,  that  this  appropriation  of 
1100,000  was  made  to  be  chiefly  expended  in  topographic  work.  It  will 
be  remembered  that  this  appropriation  was  made  on  the  2d  day  of  Oc- 
tober, 1888.  On  the  30th  day  of  December  following  the  Director  made 
■  report  to  Congress  on  this  subject,  which  was  printed  and  referred  to 
tbe  Appropriations  Committee  for  their  information.  It  is  a  document 
of  twelve  pages.  In  it  the  Director  reports  fully  bow  he  has  inaugurated 
the  work  of  the  irrigation  survev,  and  bow  he  is  using  a  part  of  this 
(100,000  in  topographic  work.  The  following  quotation  is  made  from 
this  report : 

The  necessary  topographic  work  was  placed  under  the  charge  of  A.  H.  Thompson.  A 
number  of  topographers  already  employed  in  the  Geological  Survey  were-  selected  as  his 
chief  assistants,  aud  the  force  was  largely  increased  by  the  employment  of  temporary 
Held  assistants,  but  uo  increase  of  the  permanent  corps  was  made.  Under  the  direc- 
tion of  Professor  Thompson  the  following  described  work  has  been  doue : 


Work  was  commenced  on  the  Continental  Divide  at  the  headwaters  of  the  Colum- 
bia and  Missouri  Rivers  early  in  October,  one  party  surveying  on  the  Columbia  River 
ride  and  another  on  the  Missouri  River  aide.  Tbe  whole  was  under  the  immediate 
charge  of  Mr.  E.  M.  Douglas.  An  area  of  2,200  square  miles  haebeeu  eurveyed.  The 
topographic  features  of  this  country  were  delineated,  the  courses  of  the  streams  and 
the  sites  of  all  considerable  bodies  of  water  were  ascertained,  and  the  altitude,  posi- 
tion, and  general  character  of  irrigable  lands  were  determined.  This  is  a  region  of 
sbendant  perennial  streams,  and  many  sites  favorable  for  the  establishment  of  storage 
reservoirs  have  been  surveyed. 

WORK  is   i 


Early  in  November  Mr.  H.  M.  Wilson,  with  the  parties  under  his  immediate  charge, 
previously  engaged  on  topographic  work  in  the  gold-belt  region  of  central  California, 
was  transferred  to  Nevada,  near  the  headwaters  of  the  Truckee,  Carson,  and  Walker 
Bivers,  and  immediately  began  the  work  of  an  irrigation  survey.  This  is  a  region 
vbere  mountain  waters  are  in  great  abundance,  but  where  lands  to  which  they  can 
be  economically  conveyed  are  limited  in  extent.  Up  to  the  present  time  the  survey 
of  an  area  of  about  600  square  miles  baa  been  completed.  Work  will  be  continued  as 
late  into  the  winter  aa  the  season  will  permit  and  resumed  early  in  the  spring  of  13-49. 

WORK   IN   COLORADO. 

In  the  latter  part  of  October,  and  immediately  ou  the  passage  of  the  act,  a  party 
in  charge  of  Mr.  Anton  Karl  commenced  work  on  the  South  Platte  River.  The  sea- 
Mn  was  too  far  advanced  to  enter  the  mountain  region,  so  the  survey  was  confined  to 
the  foot-hills  aud  tbe  plains  ei  tending  eastward,  embracing  the  city  of  Denver  and 
a  portion  of  the  great  agricultural  district  of  Colorado.  About  1,400  square  mi  lea 
have  been  discovered. 

In  this  region  the  waters  of  the  South  Platte  are  already  employed  in  the  irrigation 
of  many  districts,  and  the  entire  volnme  of  tbe  river  during  the  irrigating  season  ie 
utilited  in  serving  the  lands  for  agricultural  purposes.    The  future  development  of 

yiculture  In  this  country  is  dependent  partly  upon  such  an  improved  construction 
irrigating  works  as  will  prevent  waste  and  loss,  but  chiefly  upon  the  construction 
of  reservoirs  to  hold  the  waters  which  through  the  remainder  of  the  year  now  flow  to 
tbe  tea  without  performing  their  duty  to  agriculture.  The  topographic  work  in  this 
region  is  now  suspended,  as  it  can  not  be  economically  carried  on  in  the  winter,  but 
it  will  be  resumed  in  tbe  spring. 
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Early  ia  October  a  large  party,  under  charge  of  Mr.  W.  D.  Johnson,  km  '  sent  to 
Colorado  to  operate  in  the  valley  of  the  Arkansas,  and  work  is  being  prosecuted  with 
vigor.  An  area  of  about  1,500  square  miles  has  been  surveyed.  It  embrace*  some 
regions  which  have  already  been  redeemed  by  irrigation,  but  which  oan  be  further 
developed  by  better  utilization  of  the  great  flow  ol  the  Upper  Arkansas  and  by  the 
storage  of  waters  in  the  higher  mountains  and  the  foot-hills.  The  upper  portion  of 
the  Arkansas,  unlike  that  of  the  Sooth  Platte,  is  well  adapted  to  this  purpose,  as 
there  are  many  valleys,  morainat  lakes,  and  basins  that  can  lie  economically  utilized 
for  storage  basins.  On  the  South  Platte  ranch  of  tbe  stored  waters  must  be  held  in 
lakes  created  in  the  foot-hills  and  on  tbe  plains,  while  tbe  waters  of  the  Upper  Ar- 
kansas can  beheld  high  in  the  mountain  lauds,  where  in  many  ways  the  conditions 
are  more  favorable  and  the  engineering  problems  less  difficult. 

WORK  IN  NEW  MEXICO. 

At  the  time  of  the  passage  of  tbe  aet  above  mentioned,  parties  under  Mr.  A.  P. 
Davis  were  at  work  in  New  Mexico,  making  topographic  surveys  of  certain  mountain 
regions.  These  surveys  were  on  methods  adapted  to  tbe  purposes  of  the  irrigation 
investigation,  and  it  was  therefore  only  necessary  to  enlarge  the  scale  and  extend 
the  work  into  districts  of  irrigable  lands.  The  entire  work  of  the  season  is  therefore 
available.  The  region  embraced  is  that  drained  by  the  Jemez  River  and  other  trib- 
utaries of  the  Rio  Grande  rising  in  the  Tewan  group  of  mountains.  The  most  north- 
ern river  of  this  series  is  the  Chama,  which  has  its  confluence  with  the  Rio  Grande 
above  Santa  Fe.  The  most  southern  is  the  Puerto,  having  its  confluence  with 
the  Rio  Grande  below  Albuquerque,  and  between  these  rivers  the  Jemez  and  other 
streams  jniq  the  Rio  Grande.  At  the  writing  of  this  report  an  area  in  this  region  lias 
been  surveyed  topographically  having  an  extent  of  about  6.000  square  miles. 

From  tbe  above  it  will  be  seen  that,  although  the  act  for  the  irrigation  survey  was 
not  signed  until  October,  and  the  season  favorable  for  surveys  in  middle  latitude  was 
almost  past,  yet  the  work  was  immediately  pushed  with  vigor,  so  that  at  tbe  close  of 
tbe  calendar  year  Ave  considerable  tracts  of  country  have  been  surveyed — one  in 
Montana,  another  in  Nevada,  a  third  in  the  Platte  Valley  of  Colorado,  a  fourth  in  the 
Arkansas  Valley  of  Colorado,  and  a  fifth  in  the  drainage  basin  of  the  Rio  Grande,  in 
New  Mexico. 

After  tbe  Director  bad  thus  reported  to  Congress  that  an  irrigation 
survey  needed  a  topographic  survey,  bad  drafted  a  clause  in  such  a 
manner  as  to  authorize  and  direct  that  a  topographic  survey  should  be 
included  in  the  irrigation  survey,  and  bad  appeared  before  the  Com- 
mittee and  explained  the  matter  fully,  the  clause  was  incorporated  in 
the  bill  and  finally  became  a  part  of  the  act  that  was  signed  by  the 
President.  Thereupon,  in  good  faith,  and  in  compliance  with  the  law, 
,  the  topographic  branch  of  the  Irrigation  Survey  is  organized  and  its 
work  is  begun,  and  thereupon  the  Director  reports  to  Congress  what  he 
has  done,  and  fully  and  elaborately  sets  forth  where  and  how  he  is  do- 
ing this  topographic  work. 

Still  this  history  continues.  The  Director  made  a  second  estimate  for 
an  appropriation  for  tbe  Irrigation  Survey,  in  tbe  same  terms  in  which 
the  first  appropriation  was  made,  and  once  more  he  was  called  before 
the  Senate  committee  to  explain  his  estimates.  On  this  occasion  he 
appeared  with  samples  of  his  work,  a  topographic  map  and  plans  for 
reservoirs  and  canals,  and  he  explained  them  to  the  committee,  virtually 
saying,  "This  is  what  I  am  doing  with  tbe  funas  intrusted  to  my  charge." 
Tbe  statement  made  on  this  occasion  by  the  director  was  recorded  by 
a  stenographer  and  incorporated  in  a  report  of  the  committee  to  the 
Senate,  and  printed  as  a  part  of  that  report.  (See  report  submitted  by 
Mr.  Allison  before  the  Committeeon  Appropriations,  Fiftieth  Congress, 
second  session,  No.  2613.) 

From  a  long  and  interesting  statement  made  by  the  Director  on  that 
occasion  the  following  extract  is  given  : 

The  Chairman.  Now  go  back  a  moment  to  this  map.  What  will  it  cost  the  Gov- 
ernment to  locate  the  reservoirs  and  canals  and  make  tbe  plan  for  tbein,  which  I  sup- 
pose, in  a  general  way,  at  least,  would  be  done  f  They  would  be  located  absolutely, 
so  that  the  men  who  chose  to  build  these  dams  would  know  where  to  go  precisely  f 

Mr.  Powkll.  Yes,  sir. 
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The  Chairman.    If  they  chose  to  build  a  canal  it  would  be  laid  out  for  tbem  prac- 
tically ! 
Mr.  Powell.  Yen.  sir. 

The  Chairman.  On  a  imp  and  in  tbe  field,  would  it  not  I 
Mr.  Powell.  Not  in  tbe  field.  * 

The  Chairman.  You  would  not  locate  it  T 
Mr.  Powell.  With  a  topographic  map,  laying  it  oat  on  tbe  map  ia  laying  it  out  in 

the  field. 

Thp  Chairman,  Practically! 

Ur.  Powell.  Practically.    That  ia  tbe  advantage  of  a  topographic  map. 

The  Chairman  There  ia  a  region  to  be  reclaimed  practically  of  153,000  acres. 
What  would  it  coat  the  Government  to  do  that  1 

Ur.  Powell.  I  dan  not  make  an  estimate.  I  can  not  make  an  estimate -from  that 
one,  becanae  I  barn  made  a  geological  study  of  that  region  myself  in  tbe  field.  I 
knew  just  what  I  bad  to  do.  I  knew  where  I  had  to  go  to  make  theae  plans.  Tbey 
were  already  practically  made. 

Senator  Hale.  You  could  do  this  much  more  easily  and  leaa  expensively  than  in  an 
on known  region  T 

Mr.  Powell.  Oh,  yea ;  that  did  not  coat  more  than  $8,000,  for  I  knew  all  about  it 
from  previous  atndy. 

Senator  Hale.  You  selected  tbia  place  becanae  you  knew  it  T 

Ur.  Powell.  Because  I, knew  it.  I  did  it  in  a  hurry,  so  as  to  have  something  to 
■bow  you. 

The  Chairman.  That  is,  I  take  it,  an  illustration  of  what  yon  propose  to  do  through- 
out tbia  entire  arid  region  t 

Mc.  Powell.  Precisely. 

Tbe  Chairman.  Having  condition!  of  reservoirs  and  water  ! 

Ur.  Powell.  Yea.  You  asked  me  for  an  estimate  of  what  it  would  cost.  I  made 
the  best  estimate  I  could  last  year  for  the  entire  country  and  you  published  it;  but 
jou  put  into  the  law  much  more  than  I  anticipated  would  be  put  into  it,  so  that  tbe 
cost  of  the  work  has  been  increased  above  my  estimate.  I  did  not  anticipate  that  I 
should  be  called  upon  for  plana  of  reservoirs,  but  only  for  putting  upon  tbe  maps  the 
litis.  1  did  not  anticipate  that  I  should  select  the  lands  in  such  a  manner  that  they 
could  he  designated  to  the  Laud  Office.  As  the  law  stands,  I  have  to  go  on  tbe  ground 
mil  discover  the  land-marks  of  the  old  land  survey,  so  aa  to  show  what  sections  are 
Wi  be  reserved,  and  that  has  increased  the  cost  of  the  work.  My  judgment  ia  that, 
for  the  whole  region,  it  will  increase  the  total  cost  about  $1,500,000. 

Tbe  Chairman.  What  we  propose  f 

Mr.  Powbll.  What  you  propose. 

The  Chairman.  And  that  ia  a  very 'important  thing  to  dot 

Mr.  Powell.    It  is  a  vrry  important  thing  to  do. 

Tbe  Chairman.  In  having  these  men  in  the  field  selecting  places  for  storage  and 
«oon,  do  yon  also  find  yourself  able  to  utilize  them  in  carrying  on  in  connection  with 
this  work  your  regular  geological  survey! 

Mr.  Powell.  So  far  as  iho  making  of  the  topographic  maps  is  concerned.  The 
mans  have  to  be  made  for  this  purpose  as  they  would  have  to  be  made  for  tbe  other, 
and  all  tbe  map-making  for  this  work  is  map-making  for. the  other. 

The  Chairman.  After  this  work  is  done  would  it  be  necessary  to  go  over  the  same 
ipace  in  completing  your  geological  survey  1 

Mr.  Powell.  Yes,  sir. 

Senator  Hale.  Which  would  you  naturally  go  o 

Mr.  Powp.ll.  This  wort  now,  because  they  a 

son  why  it,  should  not  go  first. 

The  Chairman.  I  did  not  know  but  that  the  same  men  mi 

Mr.  Powell.  It  must  be  understood  that  more  than  half  ot 
making,  and  that  is  done  for  both  surveys  at  once. 

Senator  Hale.  There  you  do  not  duplicate  the  work. 

Mr,  Piiwki.1..  There  w'e  do  not  duplicate  it.  That  ia  more  than  half  the  cost  of  the 
whole  work.  The  engineers  who  make  theae  plans  are  not  geologists,  and  geologists: 
are  not  engineers,  You  can  not  get  the  same  men  to  do  tbe  geological  work  and  tbe 
engineering  work. 

Senator  H»le,  If  a  given  region  that  ia  adaptable  to  tbia  purpose  had  been  gone 
over  br  your  geological  survey,  would  not  that  work  realty  help  you  iu  this  I 

Mr.  Powell.  That  wonld  have  given  me  the  maps  aud  given  me  data  which  would 
have  greatly  diminished  the  cost  of  this  work,  or  doing  this  work  first  will  greatly 
diminish  the  cost  of  the  other.     It  amounts  to  the  same  thing  either  way. 

The  Chairman.  That  is  the  point  I  wanted  to  understand ;  wbetherthe  work  that 
jou  are  doing  here  is  not  a  saving  of  necessary  work  iu  your  geological  survey  1 

Mr.  Powell.  Precisely ;  it  is. 

Senator  Hale.  Either  way  that  yon  work,  whichever  was  done  first  would  help 
the  other  1  L.ODgle1' 
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Mr.  Powell.  Whichever  work  la  done  first  will  help  the  other.    The  map-making 
it  the  first  thing  Id  each  oaae,  and  the  map-making  is  the  chief  aoet. 
The  Chairman,  tins  not  the  House  given  you  in  the  bill  more  money  than  yon 

Mr.  Powell.  I  wish  to  reach  that  point.  There  are  eight  States  and  Territories 
where  agriculture  la  wholly  dependent  upoD  Irrigation,  where  they  raise  nothing 
without  irrigation ;  and  there  are  six  other  States  and  Territories  where  they  are 
chiefly  dependent  upon  irrigation.  If  yon  give  me  #250,000 1  can  go  into  six  of  tboae 
States  only;  I  mnet  make  a  selection. 

Senator  Hale.  You  mean  there  are  fourteen  States  and  Territories  in  all  I 

Mr.  Powbll,  Yes,  sir. 

Senator  Hals.  And  six  of  those  axe  partly  dependent  upon  irrigation  I 

Mr.  Powell.  Yes,  sir.  With  $250,000  somebody  out  there  has  to  be  disappointed. 
Their  governors,  their  legislatures,  their  people  axe  pressing  upon  me  for  this  work. 
They  are  petitioning  me  and  writing  me,  and  there  is  a  pressure  upon  me.  With 
$350,000  I  have  got  to  make  a  selection  of  six  States  and  Territories  and  disappoint 
the  other  eight. 

It  ought  to  be  understood  why  I  say  I  oan  only  go  into  six  States.  It  seems  to  me 
to  be  important  to  take  ufp  three  pieces  of  work  next  year  and  carry  them  on  to  such 
a  point  that  I  can  exhibit  to  Congress  next  year  what  it  means  on  a  larger  scale  than 
I  have  shown  here.  So  I  propose  on  the  Arkansas  and  a  portion  of  the  Bio  Grande, 
and  oti  the  Walker  River  in  Nevada,  to  put  larger  parties  than  elsewhere  in  order  to  get 
the  work  unshed  in  those  region  I  as  rapidly  as  possible.  This  shown  to-day  is  on  a  very 
small  scale  indeed.  I  should  need  for  that  about  1175,000  for  those  three  places.  Then 
1  can  take  the  remainder  and  put  it  in  three  or  four  other  States  and  Territories,  and 
for  these  I  must  make  a  selection  for  a  little  beginning,  and  show  that  I  am  trying 
to  do  something  for  them ;  that  is.  all  I  can  hope  for.  But  with  r350,000  I  can  go 
into  all  the  States  and  Territories  where  irrigation  is  necessary  throughout  the  region, 
and  also  go  into  California  and  Oregou.  There  is  very  little  of  California  where  irri- 
gation is  not  needed,  but  I  could  go  into  all  the  States  and  Territories  and  into  Cali- 
fornia and  Oregon  with  an  appropriation  of  (350,000. 

The  Chairman.  Do  yon  find  at  hand  thoroughly  competent  men  to  organise  these 
field  parties  and  put  them  at  the  work  f 

Mr.  Powell.  I  ean  to  that  extent.  I  have  been  urged  very  much  to  make  my  esti- 
mate (500,000,  bat  I  said  "  I  can  not  find  the  men  in  one  year  to  do  it."  I  have  looked 
over  the  matter  and  I  have  found  where  I  can  get  men  in  addition  to  what  I  have,  so 
that  I  can  utilize  |3f>0,000. 

The  Chairman.  You  want  $100,000  more  t 

Mr.  Powell,  I  want  8350,000.  I  have  one  other  thing  to  ask  for  in  the  bill,  and 
that  is  that  the  appropriation  be  made  immediately  available. 

Senator  Hale.  Yon  want  the  money  to  start  right  on,  I  suppose;  yon  do  not  want 
to  wait  until  July  ? 

Mr.  Powell.  I  do  not  want  to  wait  until  July. 

The  Chairman.  You  had  1150,000.     Will  not  that  run  you  until  JulyT 

Mr.  Powell.  I  had  only  $100,000.  If  yon  will  make  $30,000  or  $40,000  available, 
that  will  be  sufficient. 

Senator  Hals.  What  have  you  left  of  the  amount  Congress  gave  you  in  the  act  of 
last  year  f 

Mr.  Powell.  About  one-half. 

Senator  Halx.  You  have  in  hand  $50,000  of  the  appropriation  made  last  y%ar1 

Mr.  Powell.  Yes,  sir. 

Senator  Hale.  That  yon  can  use  right  away,  in  the  spring  I 

Mr.  Powbll.  Yes,  sir. 

Senator  Hale.  You  wish  $40,000  more  to  he  immediately  available  T 
'  Mr.  Powell.  If  I  had  from  $30,000  to  $40,000  more,  I  oonld  do  one  thing  which  is 
all-important.  The  season  of  irrigation  was  already  passed  last  year  before  the  ap- 
propriation was  made.  The  season  of  irrigation"  will  be  largely  passed  this  year  be- 
fore the  1st  of  July,  so  that  for  this  new  work  I  will  lose  the  observations  to  be  made 
during  the  season  of  irrigation.  I  want  to  employ  at  once  this  spring  in  all  the  region 
of  country  rivor-y  augers,  stream- gangers,  men  who  are  ganging  or  measuring  the 
amount  of  flow  of  those  streams  between  now  and  the  1st  of  July,  during  the  season 
of  irrigation.    I  have  money  enough  to  keep  all  my  other  force  at  work* 

Senator  Hale.  You  can  do  this  work  to  better  advantage  during  the  season  when 
the  streams  are  used  for  irrigation  T 

Mr.  Powell.  The  stream-ganging  ought  to  be  done  then.  The  most  important 
stream-gauging  is~that  which  is  to  be  made  during  the  season  of  irrigation.  That  is 
water  which  Is  not  to  be  stored  at  all,  yon  see. 

After  all  this  explanation,  repeated  again  and  again,  explained  in  the 
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the  maps  actually  made,  a  second  item  was  incorporated  in  the  bill  in 
terms  identical  with  the  first,  except  that  the  amount  was  $250,000. 

On  the  30th  of  last  July  the  Director  submitted  to  the  Secretary  of 
the  Interior  a  report,  which  report  is  submitted  by  the  Secretary  of  the 
'  Interior  to  Congress  through  the  Government  Printing  Office,  as  the 
statute  'directs.  "While  yet  this  report  is  in  the  bands  of  the  printer 
there  is  introduced  into  Congress  a  resolution  calling  for  the  printing 
of  20,000  copies  of  it,  and  this  resolution  is  ultimately  passed  by  both 
Houses  and  becomes  a  law,  and  under  the  resolution  the  report  is 
printed,  and  it  is  now  before  Congress.  This  report  fully  explains  the 
topographic  work,  the  hydrographic  work,  and  the  engineering  work- 
all  of  the  operations  of  the  Irrigation  Survey  under  the  appropriation 
of  8100,000.  Thus  a  second  report  for  this  year's  work  has  been  made, 
and  in  it  is  contained  an  itemized  statement  for  the  expenditure  of 
$100,000,  leas  $135  on  hand  at  theexpiration  of  the  year,  to  be  covered 
into  the  Treasury.  Surely  it  is  a  reckless  statement  that  charges  the 
Director  of  the  Survey  with  any  misapplication  of  this  money,  and  from 
a  long,  careful,  and  patient  investigation  of  this  subject,  we  are  fully 
warranted  in  affirming  that  the  money  has  been  expended  strictly  in 
compliance  with  the  law ;  that  the  work  has  been  prosecuted  vigorously 
and  economically,  and  that  results  of  great  value  to  the  country  hare 
been  obtained. 

It  will  be  seen  from  the  foregoing  statement  that  the  strictures  made 
on  the  Director  of  the  Survey  iu  the  majority  report,  implying  that  he 
has  failed  to  comply  with  the  law  in  reporting  to  Congress,  are  not  in 
accord  with  the  facts.  Within  three  months  after  the  passage  of  the 
act  the  Director  made  a  report  to  Congress  setting  forth  the  operations 
of  the  Survey  under  the  organization  of  the  work.  Subsequently,  on 
the  last  day  of  July,  1880,  he  submitted  another  report  to  Congress  set- 
ting forth  the  operations  of  the  Survey  under  the  provisions  of  the  act 
making  appropriations  for  it,  and  giving  a  detailed  statement  of  ex- 
penditures, and  that  report  also  has  been  printed  and  is  before  Con- 
gress. The  report  was  not  transmitted  directly  to  CongreBB,  but 
through  the  Public  Printer,  as  the  statutes  direct.  Vide  V.  8.  Statutes 
at  Large,  Vol.  13, 184,  an  act  entitled,  "An  act  to  expedite  and  regulate 
the  printing  of  public  documents,  and  for  other  purposes,"  approved 
June  25, 1864,  of  which  the  following  is  an  extract : 

That  hereafter,  instead  of  furnishing  manuscript  copies  of  the  documents  usually 
aeoompanying  their  annua]  reports  to  each  houm  of  Congress,  the  heads  of  the  sev- 
eral departments  of  government  shall  transmit  them,  on  or  before  the  first  day  of 
November  in  each  year,  to  the  superintendent  of  public  printing,  who  shall  cause  to 
be  printed  the  usual  number,  .and,  in  addition  thereto,  one  thousand  copies  for  tbe 
use  of  the  Senate  and  two  thousand  copies  for  the  use  of  the  House  of  Representatives. 


Section  XXXVL 


The  report  of  the  majority  also  condemns  the  topographic  work  of  the 
Irrigation  Surveys  as  being  unnecessary  for  the  work  contemplated  in  tho 
statute  creating  the  Surrey,  and  it  gives  the  opinions  of  sundry  persons 
called  before  the  committee,  who  thought  that  the  tomographic  work 
was  useful,  but  beliered  that  it  could  be  dispensed  with,  and  that  the 
same  results  might  be  reached  in  another  manner.  But  these  persons 
had  no  definite  plans  to  propose — made  no  explanation  of  how  the  work 
could  be  otherwise  done,  but  expressed  the  vague  and  general  opinion 
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that  they  could  do  it  better  in  some  other  maimer  which  they  could  Dot 
define  or  state.  Other  officers  of  the  Survey,  who  seemed  to  comprehend 
clearly  all  the  work  prosecuted  by  the  Survey,  were  able  to  explain  how 
the  work  is  done,  the  necessity  for  all  parts  of  it,  the  thorough  and  ac- 
curate results  obtained  by  it.  and  the  great  economy  of  the  methods 
devised.  But  Director  Powell  himself  madte  a  simple  and  clear  state 
ment  of  the  whole  matter  in  a  manner  that  mast  be  convincing  to  all 
persona  not  desiring  to  destroy  the  Survey  for  other  reasons. 
The  following  extract  is  given  from  the  testimony  of  the  Director  : 

FURTHER   STATEMEVT  0¥   DIRECTOR    POWELL. 

The  Chairman.  Major  Powell,  the  point  that  the  committee  desires  your  views  npou 
this  morning  is  as  to  the  necessity  of  topographic  surveys  preceding  the  engineering 
surveys  for  irrigation,  the  relation  of  the  two  classes  of  surveys,  and  whether  the  en- 
gineering surveys  can  be  carried  on  independent! v  of  the  other,  or  whether  they  are 
necessarily  connected. 

Director  Powell.  Mr.  Chairman,  there  are  two  branches  of  the  subject  which  I 
wish  to  present ;  First,  the  plans  and  methods  of  the  survey,  as  necessary  to  carry 
ont  theftrovisions  of  the  statute  ;  and  second,  I  wish  to  call  attention  to  aud  review 
the  statutes  and  the  reports  which  I  have  made  to  Congress  on  calls  from  the  Senate, 
which  represent  the  Deeds  of  an  irrigation  survey,  for  the  purpose  of  showing  that 
the  wording  of  the  statute  and  the  represent  at  ions  made  by  me  to  the  Congress  prior 
to  the  passage  of  the  statnte  are  in  harmony  with  what  has  actually  been  done.  That 
is,  I  wish  to  show,  first,  what  the  irrigation  survey  should  be,  What  is  necessary  to  be 
done,  and  the  information  required ;  and  second,  to  show  that  before  the  passage  of 
the  law  I  had  fully  set  forth  the  facts  to  Congress,  anil  that  the  wording  of  the  statute 
calls  for  the  work  which  has  actually  been  done. 

The  Chairman.  We  are  not  complaining  of  what  has  been  done.  We  simply  want 
to  know  bow  these  surveys  are  dependent  upon  each  other. 

Director  Powell.  These  two  linos  I  would  like  to  be  heard  upon,  rirst,  then,  I 
wish  to  address  myself  to  the  question,  What  is  necessary  to  be  done  in  an  irrigation 
survey,  and  bow  can  this  be  done  in  the  most  economic  manuer  f  The  statnte  pro- 
vides, first,  that  the  extent  to  which  the  lands  can  be  redeemed  by  irrigation  shall  be 
determined  ;  second,  that  reservoir  sites  shall  be  selected  ;  third,  that  canal  sites  and 
Bites  of  other  hydraulic  works,  such  as  diverting  dams,  ere,  shall  be  selected;  fourth, 
that  the  lands  made  irrigable  by  these  hydranlic  worksshall  be  selected;  and,  finally, 
that  all  of  these  sites  and  lauds  shall  be  segregated— that  they  shall  be  selected  on 
the  ground,  as  I  understand  it,  and  be  certified  to  the  Land  Office,  in  land-ofSce  terms 
of  township,  range,  section,  etc.,  for  the  purpose  contemplated  in  the  law.  In  order 
to  accomplish  the  end  a  survey  had  to  be  prosecuted  and  a  series  of  discoveries  made. 
These  discoveries  may  be  divided  into  three  classes :  Those  relating  to  the  land — the 
catchment  areas,  the  sites  fordiverting  dams  and  canals,  the  sites  for  reservoirs,  and 
the  irrigable  lands.  These  necessities  give  rise  to  the  topographio  branch  of  the  Irri- 
gation Survey.  Second,  those  relating  to  the  water;  that  is,  it  is  necessary  to  deter- 
mine the  amount  of  water  which  can  be  used  for  irrigation  in  each  hvdrographic  basin 
or  area  drained  by  one  important  stream  and  its  tributaries.  It  is  necessary  to  de- 
termine the  mean  amount  of  water  for  tbe  irrigating  season  in  each  basin,  and  also 
the  mean  amount  of  water  for  the  entire  year,  and  it  is  also  necessary  to  determine  the 
minimum  amount  in  seasons  of  excessive  drought  and  the  maximum  amount  In  sea- 
aons  of  excessive  rain-fall.  It  is  also  necessary  to  determine  the  amount  of  water 
required  to  irrigate  an  acre  of  land,  that  is,  to  determine  the  "duty"  of  water. 
The  necessity  for  determining  all  of  these  facts  in  relation  to  water  gives  rise  to 
the  second  branch  of  the  Irrigation  Survey,  that  is.  the  hydranlic  branch.  Third, 
those  relating  to  estimates  of  the  cost  of  dams,  canals,  and  reservoirs.     For  this  pnr- 

Sose  the  sites  of  the  dams  must  be  surveyed  with  accuracy  and  the  constructive  oon- 
itiona  as  to  the  proximity  and  character  of  materials  must  be  studied.  The  sites  at 
the  reservoirs  discovered  by  the  topographic  survey  must  be  carefully  examined  and 
plans  for  their  construction  made.  The  sites  of  canals,  the  general  routes  of  which 
are  previously  discovered  by  the  topographic  survey,  must  be  carefully  run  upon  the 
ground  and  marked  and  the  anionut  of  cutting  and  filling  determined  aud  the 
ground  minutely  examined  forthe  purpose  of  discovering  its  character,  whether  it 
be  in  sand,  clav,  gravel,  <>r  solid  rock,  as  all  of  these  facts  affect  I  be  cost  of  the  work. 
Having  studied  tfc*  facts  the  cost  of  construction  can  be  properly  estimated.  These 
three  classes  of  work  all  relate  directly  to  the  Irrigation  Survey.  They  are  all  re- 
quired by  the  provision  of  the  statute,  aud  no  one  can  be  uegleoted  without  dis- 
obedience to  law.  The  three  kinds  of  work  give  rise  to  three  branches  in  its  or- 
ganization, which  we  call  the  topographic,  hydrographies,  aud  engineering  branches. 
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The  topographic  survey  is  the  work  primarily  necessary  to  the  discovery  of  sites, 
though  it  has  another  use  in  the  hydrographio  survey,  as  will  be  shown  when  that 

Chit  is  reached.  In  investigating  this  subject  for  the  purpose  of  determining  the 
■t  and  most  economic  method  of  discovering  the  various  sites  required,  it  was  de- 
cided that  a  topographic  survey  was  proper.  If  a  specific  reservoir  site  is  already 
known,  and  the  body  of  land  to  be  served  by  the  waters  from  that  reservoir  is  already 
known,  the  simple  problem  is  to  Sod  a  way  for  a  canal  from  the  reservoir  to  the  land*. 
Such  a  surrey  would  need  only  the  work  necessary  to  ron  a  number  of  trial  lines  on 
the  ground  and  then  to  select  the  best  from  these.  But  the  problem  before  the  survey 
was  not  to  irrigate  some  one  man's  farm  from  some  one  stream  or  reservoir  site;  it 
wss  not  to  irrigate  some  particular  piece  of  land  to  suit  some  particular  person ;  bat 
the  problem  was  to  discover  all  of  the  reservoir  sites,  all  orthe  oanal  sites,  and 
all  of  the  lands  that  could  be  irrigated  in  any  given  hydrographio  basin.  How  this 
eonldbe  done  in  the  cheapest  manner  was  the  question  which  I  bad  to  solve.  Having  a 
■pecifio  reservoir  in  sight  and  a  specific  body  of  lauds  in  view,  and  wishing  to  take  the 
water  from  that  reservoir  to  that  piece  of  laud,  I  can  run  trial  linesand  Hud  the  best 
route  at  tho  rate  of  about  $25  per  mile  for  each  of  the  trial  lines ;  but  the  final  line 
selected  most  be  run  again  with  great  care,  the  whole  ground  must  be  studied,  very 
exact  levels  must  be  run,  and  all  the  characteristics  of  the  liue  must  be  determined , 
in  order  that  the  cost  of  the  oanal  may  be  discovered.  But  in  the  work  of  the  irri- 
gation survey  the  reservoir  sites,  the  canal  lines,  and  the  lands  to  be  irrigated  have 
ill  to  be  discovered— ten,  twenty,  fifty  reservoirs  perhaps  in  one  hydrographio  basin ; 
scores  of  canal  lines,  10,  20,  50,  100  miles  in  length.  To  run  many  such  trial  lines 
over  the  ground  for  the  purpose  of  selecting  a  few  would  Involve  great  cost.  The 
■ystem  of  discovering  canal  lines  by  a  topographic  survey  instead  of  by  a  trial  line 
survey  is  very  much  less  expensive.  Certainly  it  would  not  cost  more  than  one-third 
of  the  amount.  To  discontinue  the  topographic  survey  and  inaugurate  a  trial-line 
system  wonld  be  to  increase  the  cost  of  the  work  fully  three  times.  In  the  same 
manner  the  reservoir  sites  are  to  be  discovered,  aud  their  relation  to  the  streams 
which  furnish  them  water  aud  to  the  lands  which  they  are  to  irrigate  most  be  de- 
termined. Some  of  these  reservoir  sites  are  in  the  mountains— the  best  are  there; 
some  are  in  the  valleys  and  on  the  plains.  They  are  therefore  widely  scattered 
throughout  all  parts  of  each  hydrographio  basin.  To  discover  them  by  trial  lines  in- 
stead of  topographic  surveys  with  contours  would  be  to  increase  the  coat  of  the  work 
at  least  three  times. 

A  hydrographio  basin  may  furnish  only  a  half  a  dozen  good  reservoir  sites,  or  it 
may  furnish  two  or  three  hundred,  as  the  case  may  be.  Some  will  be  small,  sufficient 
for  reservoirs  to  hold  1,000  acre-feet  of  water ;  others  will  be  great,  sufficient  for  res- 
voirs  to  bold  1,000,000  acre-feet  or  even  Si, 000,000  acre-feet  of  water.  One  reservoir  site 
may  be  excessively  expensive,  another  very  economic;  that  is,  it  may  cost  (10  per  acre- 
foot  of  water  to  store  it  or  it  may  cost  but  10  cents  per  acre-foot  of  water  to  store  it. 
It  becomes  necessary,  therefore,  for  economy's  sake,  to  select  the  best  sites.  In  order 
to  do  this  it  is  necessary  to  discover  all  of  the  reservoir  sites  of  each  hydrographio 
basin.  If  I  were  to  select  a  score  of  reservoir  sites  in  a  basin  at  random  and  have 
these  reserved  to  be  used  by  the  people  in  the  fntnro,  and  it  should  be  found  that 
half,  or  many,  or  all  of  them,  were  not  so  good  as  other  sites  in  the  same  basin,  and 
that  a  system  of  reservoirs  could  be  constructed  to  store  the  water  for  one-half  or  one- 
fourth  of  the  cost  that  would  be  required  in  the  basins  carelessly  selected,  the  whole 
work  would  be  repudiated  by  the  people ;  it  would  be  misleading  and  injurious.  It 
is  therefore  necessary  for  me  to  know  in  each  basin  all  of  the  reservoir  sites  in  the 
basin,  that  the  best  may  be  selected.  This  means  that  I  mast  know  every  valley  in 
the  basin. 

To  illustrate  the  method  of  discovering  these  reservoir  sites,  I  have  brought  with 
me  the  maps  constructed  by  the  topographic  survey  in  the  npper  basin  of  tho  Ar- 
kansas in  Colorado.  These  are  the  maps  constructed  in  the  field.  On  examination 
yen  will  see  that  they  are  in  contour  lines;  that  the  vertical  interval  from  one  con- 
tour to  another  in  the  valley  <-egion  is  25  feet,  in  the  hill  regions  50  feet,  and  in  the 
mountain  regions  100  feet.  It  is  not  necessary  to  do  the  work  in  the  mountains  with 
the  same  degree  of  refinement  as  in  the  valleys.  For  more  than  twenty  years  I  have 
been  engaged  in  making  topographic  surveys  in  connection  with  the  other  work 
under  my  charge.  During  that  time  I  have  employed  a  corps  of  men  of  ability  and 
genius,  and  during  that  time  I  have  topographies  fly  surveyed  about  a  half  million 
square  miles  of  country,  on  various  scales  and  with  varied  degrees  of  refine- 
ment. Through  the  inventive  genius  of  the  men  who  have  been  employed  on  this 
work  new  methods  of  surrey  and  new  instruments  have  been  devised,  so  that  the 
whole  system  of  topographic  surveying  has  been  revolutionized,  aud  to  correspond 
with  it  the  method  of  map^oonst ruction  has  been  greatly  developed  and  improved. 
The  work  has  been  improved  in  quality  and  enormously  decreased  in  cost,  and  gradu- 
ally other  nations  of  the  world  are  adopting  our  system. 
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The  topographic,  survey  which  we  are  making  in  connection  with  the  Irrigation 
Survey  U  In  most  particulars  the  same  that  we  are  makingfor  tbe  Geological  Survey. 

The  topographic  work  necessary  for  the  one  is  necessary  Tor  the  other,  and  we  were 
making  these  maps  for  the  Geological  Survey  before  the  Irrigation  Surrey  was  inau- 
gurated. The  coet  of  the  irrigation  survey,  therefore,  was  only  tbe  cost  of  what  was 
additional  to  the  work  already  in  progress.  The  work  of  the  irrigation  survey  ia,  for 
the  reason  I  have  stated,  in  the  first  place  a  topographic  survey,  became  theaitee  for 
the  works  and  lands  are  to  be  discovered,  and  it  is  the  cheapest  and  best  way  of  dis- 
covering them.  In  the  maps  before  von  yon  will  aee  that  tbe  topographers  have  dis- 
covered forty-three  reservoir  sites  and  marked  them  opon  the  maps.  They  are  colored 
in  bine.  The  contour  lines  are  colored  in  light  red,  as  you  see,  and  the  reservoir  sitae 
an  determined  by  thy  contnnt  lines.  Each  site  represents  a  valley  basin,  and  in  gen- 
eral terms  tbe  height  of  the  dam,  the  size  of  the  basin,  and  its  capacity  are  revealed 
by  the  maps  which  the  topographers  have  constructed.  From  these  about  twelve  or 
fourteen  have  been  selected  by  the  engineers  as  being,  all  things  considered,  the  most 
eligible.    The  twelve  or  fourteen  must  be  surveyed  with  greater  care  for  the  pur- 


poses already  Indicated,  that  is,  to  determine  the  cost  of  construction  and  to  mark 
them  upon  the  ground.  Tbat  is  the  work  of  the  engineering  branch  of  the  survey. 
In  tbe  same  manner  these  maps  reveal  the  general  lines  of  the  canals.  They  show, 
for  example  [indicating  on  the  map]  that  the  water  from  this  reservoir  can  be  taken 
along  this  line  to  this  body  of  laud.  The  map  reveals  other  linei  by  which  it  can  be 
taken,  and  shows  that  this  one  is  the  best,  and  tbe  engineers  have  selected  it  and 
have  actually  run  it  upon  the  ground  and  obtained  the  facts  nr ...—:.... 


When  called  upon  by  a  resolution  of  the  Senate  for  a  plan  for  these  surveys,  and  by 
the  Appropriations  Committee  for  an  estimate  of  coat,  I  selected  and  recommended 
this  method  of  prosecuting  tbe  work,  because  I  believed  it  would  be  the  most  eco- 
nomic; and  I  estimated  the  cost  of  the  topographic  work,  in  addition  to  what  bad 
already  been  done  in  tbe  country,  to  be  about  |4,000,000.  In  making  this  estimate  I 
took  into  view  the  fact  that  already  work  had  been  done  under  the  general  appropria- 
tion for  the  Geological  Survey,  and  tbat  that  work  would  not  have  to  be  done  again. 
I  further  estimated  that  to  determine  tbe  amount  of  water  in  each  hydrographic  basin 
that  could  be  used  for  irrigation  and  the  amount  of  laud  which  could  be  irrigated 
thereby  would  cost  an  additional  sum  of  81, 500,000;  and,  finally,  when  it  w a* decided 
by  the  committee  tbat  the  sites  should  be  surveyed  for  the  purpose  of  estimating 
costs  and  of  segregating  the  lands  and  reporting;  them  to  the  Land  Office  as  reserved 
under  the  provisions  oftbe  act,  another  Jl,  500,000  wonld  be  necessary,  making  in  all 
for  the  irrigation  of  tbe  arid  lands  tbe  snm  of  $7,000,000.  Bnt  this  estimate  was  based 
upon  the  consideration  that  the  work  should  be  done  in  tbe  manner  which  I  have 
pointed  out.  If  this  cheap  and  comparatively  accurate  topographic  method  devel- 
oped in  the  survey  bad  not  been  known,  and  had  the  old  methods  of  topographic  sur- 
veying been  In  vogue,  I  should  then  have  had  to  decide  whether  it  was  cheaper  to 
make  the  discoveries  of  sites  by  the  old  method  of  topography  or  by  tbe  system  of 
running  trial  lines ;  but  having  developed  a  more  economic  topographic  method,  it 
was  only  necessary  to  decide  between  this  new  method  and  the  trial-line  system  ;  and 
the  new  method  is  by  far  the  cheaper  and  in  every  way  the* more  satisfactory ;  for,  hav- 
ing done  it,  the  entire  work  can  be  published  and  submitted  to  the  people — notes  the 
opinion  of  men  engaged  in  the  work,  but  as  facts  determined  by  instrumental  survey 
—and  presented  by  simjile  contour  lines  ou  maps,  so  that  they  can  see  for  themselves 
all  tbe  facts  and  conditions. 

Senator  Jones.  What  is  the  scale  of  those  maps  f 

Director  Powell.  One  inch  to  1  mile.  That  U  the  field  scale.  We  do  not  publish 
on  that  scale.     It  is  reduced  to  3  miles  to  1  inch  for  publication. 

The  Chairman.  Right  in  this  connection  let  me  make  an  inquiry.  Tou  have  got 
these  drainage  basins  mapped.  Now,  suppose  an  engineer  should  go  into  one  of 
these  drainage  basins  with  such  maps  as  you  have,  would  it  not  be  necessary,  in 
order  to  do  accurate  work,  to  follow  up  the  stream  and  work  carefully  over  this 
ground  again,  to  determine  where  to  locate  his  reservoir  and  canals  f 

Director  Powell.  No,  sir.     I  will  come  to  that. 

The  Chairman".  Then  could  not  an  engineer,  with  the  boundaries  of  the  drainage 
basin  indicated,  go  into  the  drainage  basin  and  make  accurate  surveys  and  loca- 
tions; or  even  if  they  were  not  indicated,  could  he  not  determine  the  boundaries  of 
the  drainage  basin  and  do  tbe  mere  engineering  work  with  a  view  of  practical  work  t 

Director  Powell.  N'o,  sir ;  the  engiuter— — 

L" "■■'  T"~"8  (interposing).'  This  dotted  line  on  the  outside  indicates  the  water- 
That  shows  what  will 
[  Indicating  on  map.  1  I  will  come  to  that  in  the  latter  part  of 
--.  -  rant  to  answer  the  chairman.  An  engineer  who  should  go  in  there 
without  the  topographic  map  wonld  have  to  select  the  site.    If  he  went  in  to  select 
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the  site  he  would  have  to  select  it  by  running  trial  lines,  and  to  inn  trial  lines  would 
cost  three  times  this.  Now,  when  he  comes  to  this  reservoir  the  engineer  surveys  it, 
but  not  all  this  catchment  area.  Instead  of  surveying  the  area  outlined  here  he  sur- 
veys thia  area,  thedamsite  itself  only,  and  surveys  it  in  a  minute  manner.  The  top- 
ographio  survey  baa  found  the  reservoir  site  and  the  catchment  area.  The  engineer 
has  ill  the  facte.  Now,  the  engineer  who  goes  in  there  runs  a  more  careful  line  to 
find  the  aniount  of  water  that  reservoir  will  hold  and  the  length  and  height  of  dam 
necessary,  and  that  is  all  he  has  to  do. 

Senator  Jones.  In  order  to  make  an  accurate  reservoir  is  it  not  necessary  to  run 
those  minute  lines  T 

Director  Powell.  Certainly. 

Senator  Jones.  Before  the  people  can  go  in  and  occupy  the  lands  these  lines  have 
to  be  rout 

Director  Powell.  Yes,  sir,  those  in  that  little  basin ;  but  we  have  saved  him  all 
that  work  I  indicating  on  map],  and  have  done  it  iu  the  cheapest  possible  way. 

Senator  Jones.  This  work  of  setting  apart  and  getting  the  areas  is  pretty  much 
done  all  ovi>r  the  country,  is  it  not  t 

Director  Powell.  No,  sir;  nowhere  in  the  United  States  except  where  I  have  made 
surveys. 

Senator  Jones.  Have  yon  not  bad  the  engineering  work  in  certain  oases  precede 
your  topographic  surveys  f 

Director  Powell.  Yes,  sir,  I  have,  and  that  I  wish  to  refer  to.  On  the  passage  of 
the  act  the  people  of  tbe  western  region  were  exceedingly  anxious  to  have  results. 
In  the  general  study  of  this  subject  for  tbe  twenty  years  in  which  I  have  been  en- 
gaged, and  daring  which  Mr.  Gilbert,  my  first  assistant,  bas  been  engaged,  I  knew 
of  very  many  sites;  they  did  not  have  to  be  selected.  I  knew  that  Providence  Lake 
was  a  site;  I  knew  that  Utah  Lake  was  a  site;  I  knew  that  Hope  Valley  was  a  site: 
I  knew  that  a  number  of  localities  were  sites ;  but  I  did  not  know  all,  only  a  small 
number.  1  set  tbe  engineers  at  work  on  places  which  I  already  knew,  in  order  that' 
I  might  meet  a  local  want  at.  tbe  very  earliest  day;  but  still  they  had  iu  each  of  those 
cases  to  ran  trial  lines,  and  tbe  money  expended  in  those  unnecessary  trial  lines,  if  I 
conld  have  bad  the  topography  of  tbe  sites  which  I  already  knew,  would  have  paid 
50  per  cent,  of  tbe  cost  of  making  the  map.  If  I  bad  had  a  topographic  map  even  of 
the  sites  which  I  already  knew  I  conld  have  saved  enough  in  the  running  of  trial 
lines  to  have  paid  50  per  cent.,  or  one-half,  of  the  cost  of  the  map,  and  that  has 
been  demonstrated  over  and  over  again  on  tbe  Arkansas  and  on  other  rivers.    The 

nteat  waste  which  I  bad  in  that  manner  was  iu  Nevada.  .The  engineer  who  went 
!  ran  unnecessary  trial  lines,  as  tbe  chairman  knows.  He  was  the  first  man  to 
raise  an  objection  to  this  work;  be  organized -tbe  movement  against  the  topographic 
work  and  wasted  money  in  running  unnecessary  trial  lines. 

Tbe  Chairman.  When  an  engineer  runs  his  trial  lines  for  bis  ditch  he  must  be  gov- 
erned by  something  besides  topographic  niaps,  must  be  not  f 

Director  Powell.  No,  sir.  Suppose  that  I  have  selected  the  reservoir  and  tbe 
land.  That  had  to  be  done  first.  Now  I  want  to  know-how  I  am  going  to  get  the 
water  from  that  reservoir  to  that  land  T  . 

The  Chairman.  Can  yon  select  tbe  land  before  you  know  definitely  where  tbe 
ditch  is  to  be  located  I 

Director  Powell.  I  can  with  a  topographic  map;  otherwise  1  bave  got  to  run 
trial  lines,  either  one  or  tbe  other,  without  tbat  map  I  mast  ran  trial  lines. 
To  make  selections  by  running  trial  lines  is  to  increase  the  cost  of  the  work  three 

The  Chaihman.  Can  yon  select  with  sufficient  accuracy  to  enable  people  to  locate 
on  the  binds  t 

Director  Powell.  I  can. 

Senator  MOODY.  In  making  these  topographic  maps  you  run  these  lines,  do  yoa 
not! 

Director  Powell.  Yes,  sir.  I  run  them  with  plane  tables  by  methods  which  we  bave 
developed  in  the  Survey.  To  explain  it  would  require  a  long  trigonometrical  state- 
ment.    Let  me  tnrtber  say  that  in  addition  to  tbe  discovery 

Senator  Moody  (interposing).  Right  here  let  ine  ask,  can  you  ran  a  line  with  such 
accuracy  as  to  enable  the  engineer  to  follow  any  line  without  himself  running  levels 
and  lines  in  the  usual  way  with  transit  aud  levels  i 

Director  Powell.  Suppose  tbat  we  have  a  reservoir  at  one  point,  and  some  land 
at  another  point,  10  mites  away.  I  can  say  from  tbe  topographic  map  that  tbe  best 
line  that  can  be  made  from  that  reservoir  to  that  laud  must  run  along  that  bill  and 
meander  down  that  valley,  and  down  that  hill,  through  that  valley,  to  that  land 

Senator  Moody  (interposing).   *"OD-  could  do  that  with  the  eye. 

Director  Powell.  And  having  done  that,  tbe  engineer  ultimately  runs  over  that 

id,  and  from  the  reservoir  site  to  the  lauds,  for  the  purpose  of  doiu  gone  other 

The  statute  demands  that  we  shall  furnish  an  estimate  of  the  cost,     The  en- 
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?ineer  baa  to  go  over  the  ground  and  determine  the  nature  of  the  soil,  the  nature  of 
he  excavations  which  will  be  required,  what  amo not  of  Butting  there must  be  in  one- 
piece,  and  what  amount  of  filling  in  another  place,  and  so  on,  in  order  to  get  at  the 
cost  of  constructing  that  canal ;  but  the  site  of  the  canal  is  selected  from  the  map, 
without  any  trial  line*  whatever.     I  have  in  iny  office,  Mr.  Chairman,  three  olaaaea 

of  men 

Senator  Reagan  ( interposing) .  That  ia  the  same  method  that  is  observed  where  a 
preliminary  survey  of  a  railroad  is  made,  the  details  being  attended  to  afterward  T 
Director  Powell.  The  first  thing  is  to  make  the  selection,  as  we  would  in  the  ease 
ailroad  survey,  by  trial  lines,  or  by  topographic  surveying,  ultimately  selecting 


i,  and  then  make  an  accurate  survey  of  it.    I  have  adopted  the  method  o 
ins  the  sites  which  is  the  cheapest  of  all.     But,  Mr.  Chairman,  the  topograph: 
ork  is  an  important  part  of  the  irrigation  survey  for  other  reasons  than  thoc 


already  explained,  and  such  reasons  are  even  more  potent. 
furnished  by  a  hydrographic  basin  must  be  discovered.  If  a  reservoir  is  to  he  con- 
structed it  uinat  be  known  how  much  water  can  be  furnished  it  annually  before  ita 
aizB  and  the  character  of  its  works  are  determined.  To  select  the  lands  to  be  irri- 
gated I  must  know  bow  much  water  there  is  to  serve  and  how  much  water  each  aero 
of  land  will  require  ;  that  is,  the  amount  of  water  and  the  duty  of  water.  In  cen- 
tral, there  is  more  land  than  the  water  can  serve.  Only  one-eighth  or  one-tenth  of 
the  country  can  be  irrigated,  becanse  there  is  not  enough  water  to  irrigate  more.  I 
must  find  out  bow  much  water  can  be  got  to  serve  that  land.  How  would  I  do  this  1 
This  was  the  most  difficult  and  complex  problem  presented  to  me  when  the  survey 
was  inaugurated.  How  could  we  gauge  all  the  rivers,  creeks,  and  brooks  of  two- 
fifths  of  the  area  of  the  United  States— all  the  waters  flowing  in  the  streams  of  that 
region — in  order  that  works  for  their  control  and  use  might  be  constructed  and  lands 
for  them  to  serve  might  be  selected!  There  is  a  vast  number  of  these  streams,  as -will 
^be  seen  by  a  review  of  the  entire  ground.'  To  gauge  one  stream  means  what  t  It 
means  that  we  have  to  discover  the  velocity  of  the  current,  which  varies  from  shore 
to  central  line  and  which  varies  from  top  to  bottom,  so-  it  becomes  necessary  to  de- 
termine the  velocity  of  the  current  in  every  part  of  the  cross-section  of  the  stream, 
because  the  flow  is  not  uniform,  it  being  greater  in  the  center  and  less  at  the  aides 
-'-"eforf--  "-  ■■-'       — 


and  bottom,  but  exceedingly  variable  for  the  different  forms  of  cross-sections.  Sup- 
posing it  to  be  ganged  in  this  manner  on  one  day  of  the  year,  that  night  a  rain  fall* 
and  the  stream  is  enlarged,  the  entire  conditions  are  changed,  the  cross-section  U 
larger,  and  the  velocity  of  the  current  is  greater.  So  it  changes  from  hour  to  honr 
and  from  day  to  day,  rising  with  the  rains  and  falling  with  the  droughts. 

To  find  out  how  much  water  flows  down  the  stream  during  the  year  it  Is  necessary  to 
find  out  hew  mnch  water  flows  in  that  stream  at  every  stage  of  its  volume,  from  the 
lowest  water  to  the  highest  water.  This  isdone  by  the  use  of  current  meters.  Then  ft 
is  necessary  to  employ  a  river-height  gauge  to  determine  how  high  the  water  is  at 
each  honr  of  trial,  and  having  discovered  how  much  water  flows  at  each  stage  and 
how  much  time  It  remained  at  each  stage,  we  are  able  to  determine  the  total  flow  of 
the  year.  But  some  years  are  dry,  other  years  there  is  great  rain-fall ;  so  the  streams 
vary  from  year  to  year,  and  their  volume  in  minimum  years  must  be  determined,  and 
their  maximum  volume,  and  their  average  volume  from  year  to  year.  To  gauge  the 
flow  of  each  river  and  brook  in  the  manner  which  I  have  indicated  would  require  an 
enormous  outlay  of  money,  so  great  that  when  I  studied  the  problem,  as  I  did  before 
the  survey  was  organized  and  before  It  was  authorized  by  Congress,  I  reached  the 
conclusion  that  the  work  could  be  done  in  another  and  cheaper  manner,  and  in  a 
manner  altogether  more  satisfactory.  I  reached  this  conclusion  after  a  very  careful 
study  of  the  subject  myself  and  after  having  submitted  it  to  other  gentlemen  associ- 
ated with  me.  The  same  conclusion  was  reached  by  all  the  gentlemen  except  one; 
that  was  Captain  Dutton.  The  plan  was  to  make  a  topographic  survey  of  the  catch- 
ment basins  which  should  determine  with  reasonable  accuracy  their  area,  with  rea- 
sonable accuracy  their  declivities  or  slopes,  and  to  gauge  a  few  of  the  streams  in  the 
manner  which  I  have  indicated,  and  to  find  therefrom  under  varying  topographic 
conditions  and  varying  altitudes  and  varying  rain-falls,  the  amount  of  water  which 
could  be  derived  from  each  square  mile  of  the  territory  of  the  basin. 

Permit  me  to  make  this  plain  by  the  use  of  an  illustration  which  will  serve  well  for 
that  purpose  and  better  than  a  long  discussion  of  the  subject  by  which  the  scientific 
methods  might  be  elaborated.  Suppose  1  wish  to  know  how  much  water  there  ia 
running  annually  from  the  roofs  of  the  houses  of  Washington.  Shall  I  put  a  water- 
spout on  evety  roof  and  gauge  each  one  for  every  day  in  the  year  and  for  a 


years  in  order  to  get  the  mean  annual  flow  I    Such  was  the  plan  advocated  by  si 

""""  such  waB  not  the  plan  adopted  by  myself.     Now,  suppose  1  ga_„ 
which  falls  from  the  roofs  of  a  dozen  houses  in  Washington,  o 


even  a  lees  number,  so  as  to  get  a  good  fair  average  of  what  every  square  yard  of  roof 
surface  will  deliver  during  the  year.     I  can  then  easily  determine  how  much  water  a 
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3aare  yard  of  roof  surfaoe  will  furnish  during  a  year;  and  having  found  that  a  yard 
surface,  for  example,  on  a  general  average,  will  famish  a  yard  of  water  30  inches 
in  depth  daring  a  year,  I  have  the  means  of  determining  the  amount  of  water  which 
any  roof  in  the  city  will  afford  by  simply  measuring  that  roof.  This  is  certainly  a 
very  much  simpler  and  jnBt  as  satisfactory  a  method  as  to  put  a  current-gauge  on 
every  water-spout  of  the  city,  To  do  the  work  of  the  survey  by  gauging  all  the 
streams  would  cost  an  unknown  sum,  but  certainly  not  less  than  (10,000,000.  go  I 
determined  to  gauge  a  few  typical  streams  and  measure  their  catchment  areas  ;  that 
it,  to  determine  the  extent  of  catchment  area  and^  to  base  the  computations  of  water 
•apply  upon  the  factors  thus  developed  and  from  the  factors  derived  from  the  tneas- 
■rament  of  rain-fall.  But  it  is  necessary  not  only  to  measure  the  superficial  area 
of  the  catchment  basin,  but  also  to  determine  the  declivity  or  slopes  of  the  ground 
by  which  the  water  would  be  gathered  into  streams  and  delivered  to  the  irrigating 
works.  The  necessity  for  determining  this  element  can  be  very  simply  explained. 
The  Ckaihman.  The  hydro  graphic  survey  is  different  from  the  topographic,  to  some 

Director  Powell.  No,  sir.  A  hydrographic  survey  is  a  topographic  survey,  bnt 
something  more  is  added.  A  hydrographic  survey  determines  the  areas  by  a  topo- 
graphic survey.  I  was  trying  to  explain  that  in  my  illustration  of  the  roofs  of  the 
houses.  I  have  to  measure  the  roofs  of  the  houses,  from  which  the  area  of  the  roofs, 
the  catchment  area,  is  determined.  It  is  the  method  of  determining  the  areas  which 
supply  these  basins.     But  there  is  another  thing * 

The  Chairman  (interposing).    Yon  have  to  approximate  the  area  of  the  basin,  do 

Director  Powbll,  It  is  not  sufficient  to  approximate  the  area.  It  is  necessary  to 
determine  the  declivities.  That  is  a  problem  which  seems  very  simple  when  it  is 
stated ;  bnt  you  will  find  that  we  have  to  determine  the  slopes  of  alt  the  hills  for  the 

tnrpose.  Suppose  the  rain  falls  over  a  district  of  country  that  is  level,  or  nearly 
ivel,  in  that  arid  region,  no  great  quantity  of  that  water  will  flow  into  a  reservoir. 
It  will  be  gathered  up  go  slowly  into  pools  that  it  will  all  evaporate.  Bat  suppose  it 
is  like  that  of  the  Hassayampa,  of  which  the  dam  has  just  been  swept  away.  Then 
all  the-water  which  falls  upon  the  catchment  area,  after  the  soil  is  once  saturated, 
will  immediately  be  gathered  into  the  reservoir.  It  is  a  region  of  steep  declivities. 
Here  is  tbe  source  [Indicating  on  the  map].  Here  is  Mount  Tritle;  here  are  four 
great  mountains  encircling  the  basin.  When  a  great  storm  comes  on  those  mount- 
sine  the  water  rolls  down  into  the  basin.  They  sometimes  have  storms  in  that  west- 
era  country  which  will  give  'i  inches  of  rain-fall  in  two  or  three  hours.  The  Hassa- 
Sn,pa  dam  drained  a  mountain  declivity  of  325  square  miles  of  nearly  naked  rock. 
ben  the  big  storm  came  it  only  required  seven  or  eight  hours  by  my  computation  to 
bring  the  maximum  supply  of  water  against  that  dam.  The  maximum  supply  of 
water  against  that  dam  was  6£  acre-feet  per  second.  There  was  that  much  water 
earning  down  every  second  for  nearly  an  hour.  Provision  had  to  be  made  for  it,  and 
the  declivity  had  to  be  known  in  order  to  construct  the  work  properly.  It  was  not 
only  necessary  to  provide  a  proper  way  to  dispose  of  the  surplus  water  when  it  came, 
bnt  also  to  know  how  much  water  could  be  stored  there.  If  it  had  been  a  flat  conn- 
try  there  would  have  been  no  need  to  make  a  dam  there,  for  no  water  would  come 
down ;  bat  it  being  *  steep  conntry,  a  vast  amount  of  water  could  be  collected. 

Now  to  make  my  illustration  from  housetops  complete,  suppose  that  the  flat  house- 
top is  covered  with  a  great  thickness  of  sand,  so  that  all  the  rains  falliug  thereon  are 
absorbed  and  finally  evaporated  by  the  sun.  Then  from  such  tops  no  water  can  be 
esnght  in  the  spouts.  Suppose  that  others  have  varying  declivities,  and  that  the 
greater  the  declivity  tbe  less  the  amount  of  sand,  until  some  are  so  steep  that  no  sand 
will  remain  on  them.  The  steep  roofs  will  deliver  all  tbeir  water.  Now  similar  con- 
ditions are  found  in  the  natural  slopes  of  every  drainage  basin  of  the  West.  Some 
regions  are  so  flat  and  sandy  that  the  waters  all  evaporate,  and  nothing  can  be  ob- 
tained from  tbem;  others  are  so  steep  and  rocky  that  almost  the  entire  rain-fall  is 
discharged  into  stream-channels.  It  is  wholly  a  question  of  declivities,  and  we  are 
therefore  compelled  to  determine  these  declivities.  We  want  areas  of  catchment 
basing  and  declivities  of  catchment  basins.  To  get  these  we  make  a  topographic  snr- 
vey,  in  the  cheapest  manner  that  it  can  be  done  to  be  useful  to  properly  solve  tbe 
problems.  The  plan,  therefore,  is  to  measure  drainage  basins  and  determine  their  areas 
and  declivities,  to  see  what  water  they  will  shed  in  the  streams ;  then  gauge  a  few 
typical  streams  with  accuracy,  and  with  these  facts — and  some  collateral  ones  which 
need  not  be  here  explained,  as  that  would  complicate  the  subject  too  much  for  sim- 
ple statement — we  have  the  data. necessary  to  plan  the  works  to  control  the  water, 
so  that  it  can  be  put  upon  the  land. 
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On  this  subject  the  opinion  of  the  Superintendent  of  the  Coast  and 
Geodetic  Survey,  who  is  an  eminently  practical,  scientific  man,  and 
familiar  with  such  survey  methods,  was  asked,  and  the  following  letter 
has  been  received  in  reply : 

UifiTBD  Stacks  Coast  and  Geodetic  Suhvxy, 

WatUnjlon,  D.  C,  April  SH,  1890. 

SlB :  I  am  in  receipt  of  yours  of  yesterday.  Baking  my  opinion  of  the  propriety  of 
nuking  a  topographic  survey  as  the  basis  of  hydrographio  and  engineering  work  in 
connection  with  the  irrigation  survey  of  the  arid  land*  now  in  progress,  and  whether 
in  my  judgment  the  plan  thua  far  pursued  is,  on  the  whole,  wise.  In  reply,  I  hate 
the  honor  to  submit  a  brief  statement  of  my  views  upou  the  subject,  as  follows : 

The  vast  extent  of  this  irrigation  scheme,  together  with  the  foot  that  it  is  tbe  evi- 
dent intent  of  the  Government  in  its  organization  and  prosecution  that  the  interesta 
of  the  whole  people  are  to  be  conserved,  and  that  no  particnlar  portion  of  tbe  arid 
area  is  to  be  favored  above  any  other  portion,  gives  to  the  investigation  that  broad 
and  general  character  which  not  only  justifies  but  require*  its  prosecution  in  accord- 
ance with  the  w  el  1-reoog  nixed  principles  of  research.         ' 

Considered  from  this  stand-point,  it  seems  to  me  impossible  to  avoid  the  conclusion 
that  a' topographical  survey  or  reconnaissance  of  the  whole  area  under  investigation^ 
is  a  necessary  preliminary  to  the  wise  and  economical  expenditure  of  money  in  en- 
gineering operations. 

The  interests  at  stake  are  so  extensive  that  the  method  of  investigation  employed 
should  be  one  which  would  result,  in  tbe  discovery  of  the  truth,  the  whole  truth, 
and  nothing  bnt  the  truth.  A  topographical  survey  or  its  equivalent  is  alone  ade- 
quate to  this.  If  tt  were  simply  desired  to  ascertain  if  a  particular  tract  of  land  vis 
susceptible  of  irrigation  by  the  utilization  of  a  particular  stream,  or  whether  a  par- 
tioulur  basin  might  be  used  as  a  storage  reservoir,  a  less  exhaustive  and  less  expen- 
sive method  might  well  be  cbosen.  Bat  it  is  assumed  that  the  scheme  contemplates 
the  discovery  and  indication  of  all  lands  susceptible  of  irrigation,  the  location  of  all 
proper  sites  for  reservoirs,  and  especially  the  selection  of  the  beat  of  these,  economy 
and  efficiency  being  considered)  in  a  general  way  it  should  reveal  all  competing 
lines  for  diverting  water  by  canals  and  discriminate  among  them.  In  short,  the 
exploration  should  be  of  such  a  character  that  nothing  of  value  could  escape  it.  A 
trial  line  of  levels  answers  a  definite  question  in  a  perfectly  definite  manner,  bnt  tbe 
information  which  it  yields  is  of  two  dimensions,  while  tbat  famished  by  topography 
is  of  three.  It  is  quite  probable  that  in  the  prosecution  of  tbe  work  remits  of 
Immediate  practical  value  would  be  reached  more  quickly  by  ignoring  the  general 
principles  which  should  control  it,  especially  in  parts  of  theoountry  where  some  topo- 
graphical information  ia  already  at  hand,  but  while,  in  such-  localities,  the  engineer 
may  do  well,  he  oan  have  no  means  of  knowing  that  he  might  not  have  done  better, 
unless,  Indeed,  he  should  extend  his  examination  until  it  becomes  equivalent  to  a 
topographical  survey,  in  which  case  it  will  become  vastly  more  expensive. 

A  topographical  survey  is  equivalent  to  an  infinite  number  of  lines  of  leveling  of 
an  accuracy  depending  largely  on  its  cost.  When  executed  in  sufficient  detail  and 
with  proper  skill  the  limit  of  its  accuracy  depends  upon  the  constancy  of  the  dimen- 
sions of  the  sheet  npon  which  it  is  represented,  and  it  satisfies  nearly  every  require- 
ment of  the  most  elaborate  engineering  operations.  Again,  it  may  be  very  cheap  and 
only  roughly  accurate,  exhibiting  only  in  the  most  general  manner  the  principal  feat- 
ures of  the  country.  A  survey  of  the  first  type  would  be  very  expensive,  bnt  would 
leave  little  to  be  done  by  the  expensive  methods  of  the  engineering  parties,  while  one 
of  the  latter  type  or  none  at  all  would  leave  everything  to  the  engineers,  who  must,  if 
their  work  is  exhaustive,  make  the  equivalent  of  a  topographical  survey  by  methods 
relatively  very  costly.     Between  these  two  extremes  of  maximum  expense  lier  -  — 


of  minimum  cost,  in  which  the  end  is  reached  through  a  preliminary  topographic 
survey  of  sufficient  accuracy  to  reveal  all  of  the  irrigable  lands,  the  available  reservoir 


sites,  diverting  canals,  etc.,  thus  locating  and  restricting  the  operations  of  the  en- 
gineer.    This  is,  as  I  understand  it,  the  plan  proposed  and  adopted  by  the  Director  of 
the  Geological  Survey,  and  in  my  judgment  it  is,  on  the  whole,  wise. 
Yours,  respectfully, 

T.    C.   MENDBJiHAIX, 

Superintendent. 
Hon.  J.  H.  Reagan, 

fruited  State*  StnaU. 
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Section  XXXV11. 


In  the  majority  report  it  is  proposed  to  transfer  the  bydrpgraphic 
branch  of  the  Irrigation  Survey  to  tbe  Signal  Service,  but  the  bill  is 
silent  on  this  subject.  How  tbe  work  ought  to  be  done  is  not  stated. 
The  following  is  the  recommendation  made  in  the  report: 

SEEDED  OX  CLIMATOLOGY, 


iiw  woretsrj  01  agriculture  mum  ueai   witn  sne  oilman 

to,  and  employ  a  large  force  to  collect  and  diffuse  Inform! 
ittera  pertaimngto  the  production  of  crops  and  tbe  cultivi 
le  Agricultural  Department  is  particularly  charged  with 


The  Secretary  ot  Agriculture  most  deal  with  the  climate,  the  soil,  and  the  prod- 
--*---  ■         ■-     -  '■■■      <■  -  ■  ■  -      ■■  i    ""—t  information  with  regard  to  al] 

~    ultivation  of  vines  andfrnits. 

.  with  collecting  and  diffusing 

information  with  regard  to  modes  of  cultivation  and  fertilization  of  the  soil.     Iiriga- 

"™  :--  — f—  "- — '  "• l;— *; r — —  'o  the  soU  is  a  matter  of 

to  geology, 
injrlneering  work  oonnected  with  irrigation,  it  is  neoea- 


.  a  order  to  estimate 
of  importance  to  know  the 

make  ample  provision  in  strength  01  woras  ana  extent  01  waste  weirs  to  avoid  acci- 
dent. This  branch  of  the  service  is  called  hydrography,  and  it  is  the  subject  least 
understood  fn  the  arid  regions.  Since  it  has  been  determined  to  transfer  the  Weather 
Service  Bureau  to  the  Agricultural  Department,  the  employes  of  that  bureau,  mad 
■be  army  of  volunteer  observers  connected  therewith,  can  collect  without  any  mate- 
rial additional  expense  to  the  Government  all  the  information  necessary  on  this  sub*  ' 
jsct.  No  other  department  of  the  Government  is  prepared  to  perform  this  service 
without  an  independent  corps  of  Observers.  In  a  very  snort  time  the  employes  of  the 
Weather  Service  Bureau  will  be  able  to  do  all  that  is  required  in  measuring  the 
■Creams  and  observing  tbe  climatic  conditions  with  but  alight  supervision. 

If  an  irrigation  survey  is  not  to  be  made  under  authority  of  tbe  General 
Government,  if  no  topographic  map  is  to  be  constructed,  if  tbe  head-work 
sites,  canal  sites,  reservoir  Bites,  and  irrigable  lands  are  not  to  be  segrega- 
ted, if  plans  for  the  construction  of  the  works  are  not  to  be  made  and  the 
cost  of  the  same  determined,  if  the  real  work  of  the  irrigation  survey 
is  to  be  discontinued,  the  general  observations  made  in  relation  to 
climate  by  the  Signal  Service  may  go  on  as  they  are  with  propriety ;  but 
if  a  bydrographic  survey  is  to  be  made  by  the  Signal  Service,  or  by 
any  other  organization,  a  topographic  survey  is  necessary  for  it.  It  is 
true  that  the  volume  of  water  carried  by  the  streams  in  detail  can  be 
determined  by  another  method,  that  is,  by  direct  gauging;  but,  as 
shown  by  the  Director  and  by  all  those  persons  who  seem  to  have  been 
competent  to  discuss  the  subject,  and  who  have  appeared  before  the 
committee,  all  persons  who  have  had  definite  plans  tor  tbe  work,  to 
make  a  bydrographic  survey,  by  direct  gauging  would  be  enormously 
expensive,  and  if  made  would  be  less  valuable  than  if  accomplished  by 
tbe  simple,  practical,  and  inexpensive  method  recommended  by  the 
Director. 

If  the  hydrographic  survey  is  to  be  made  by  the  Signal  Service,  its 
present  officers  in  tbe  field  can  not  be  utilized  for  this  purpose;  they 
most  be  at  their  stations  to  make  observations  on  temperature,  winds, 
rains,  and  barometric  pressures  from  time  to  time  during  each  day. 
Their  stations  are  in  the  cities,  not  out  iu  the  mountains  where  reser- 
voirs are  to  constructed  and  on  the  banks  of  streams  distributed  all 
over  the  arid  lands.  It  is  possible  that  this  suggestion  was  not  in- 
tended as  a  measure  to  be  adopted,  for  it  was  not  Incorporated  in  the  bill, 
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but  appears  only  in  the  report,  and  -that  the  object  of  placing  it  there 
was  tbat  it  might  be  used  to  destroy  the  present  survey. 

It  is  suggested  in  one  paragraph  of  the  report  of  the  majority  that  it 
is  proposed  to  have  an  irrigation  survey  in  the  Agricultural  Depart- 
ment.   Such  suggestion  is  contained  in  the  following  paragraph : 

The  committee,  believing  that  Irrigation  pertains  to  agriculture  and  not  to  geology 
and  other  subjects  under  the  charge  of  the  Director  of  the  Geological  Survey,  ana 
differing  from  the  Director  m  to  the  mode  of  conducting  each  matters  m  relate  to  ir- 
rigation, have  provided  for  the  transfer  of  the  Irrigation  Survey  to  the  Agricultural 
Department,  and  the  appointment  of  a  Commissioner  of  Irrigation  in  that  Depart- 

It  also  provided  in  the  bill  recommended  by  the  majority  that  in  ad- 
dition to  a  Commissioner  of  Irrigation  "  there  shall  also  be  appointed 
by  the  Secretary  of  Agriculture,  on  the  nomination  of  the  Commis-  , 
sioner  of  Irrigation,  a  sufficient  number  of  engineers,  clerk,  and  other 
employe  to  execute  such  laws  relating  to  irrigation  as  have  been  or 
may  hereafter  be  passed  by  Congress."  , 

If  the  effect  of  this  paragraph  is  to  transfer  the  work  of  the  present 
Irrigation  Survey  to  the  Agricultural  Department,  it  transfers  it  all — 
topographic,  hydrographic,  and  engineering. 

The  effect  of  the  bill  referred  to  will  be  the  transfer  of  the  Irrigation 
Survey  with  all  its  present  functions  from  tbe  Interior  Department  to 
the  Agricultural  Department,  or  to  stop  all  topographic,  hydrographic, 
and  engineering  investigations,  and  to  have  only  an  artesian-well  sur-. 
vey,  of  which  mention  will  hereafter  be  made.  Considered  in  the  light 
thrown  upon  the  bill  by  the  report,  it  seems  possible  that  the  intention 
is  to  secure  the  latter  effect.  The  effect  of  the  bill  is  to  turn  all  lands 
and  waters  over  to  irrigating  companies  and  wealthy  men,  and  to  give 
the  ranchmen  access  to  all  waters.  An  engineering  survey  which  shall 
locate  on  the  ground  the  headwords,  canals,  and  reservoirs,  and  make 
plans  for  such  works  and  compute  their  cost,  should  not  be  made  in  the 
interest  of  irrigating  companies.  Tbe  report  and  the  bill  must  be  taken 
together,  and  the  practical  effect  of  tbe  two  must  be  considered,  and 
this  may  be  stated  in  the  following  manner: 

(1)  The  nomadic  ranching  companies  shall  have  the  right  of  way  to 
all  waters  in  tbe  arid  lands,  that  they  may  destroy  the  pasturage  and 
burn  the  forests,  and  perpetuate  for  an  indefinite  time  the  conflict  be- 
tween actual  settlers  and  themselves. 

(2)  The  great  tracts  of  irrigable  land  now  unoccupied  along  the  major 
streams  shall  be  turned  over  to  the  control  of  irrigating  companies,  in- 
directly through  tbe  acquisition  of  tbe  water  rights  and  by  making  the 
farmers  subservient  to  their  interests,  or  directly  by  their  ultimately 
acquiring  possession  of  the  lands. 

(3)  The  lands  found  in  tbe  neighborhood  of  districts  already  irrigated 
shall  be  acquired  as  homesteads  by  wealthy  men,  able  to  pay  tbe  enor- 
mous mortgages  which  the  bill  places  upon  them. 

(4)  To  secure  all  this,  it  is  necessary  to  destroy  the  Irrigation  Survey 
and  practically  annul  the  provisions  of  the  legislation  already  enacted, 
by  which  the  sites  of  the  irrigating  works  are  selected  and  reserved  for 
the  ownership  and  use  of  the  people,  by  which  tbe  irrigable  lands  are 
selected  and  reserved  for  homestead  settlers,  and  by  which  the  settlers 
are  furnished  with  plans  for  works  or  informed  of  their  cost;  and  this 
is  consistent  with  tbe  theory  tbat  these  should  all  be  turned  over  to 
corporations. 
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The  bill  of  the  majority  makes  the  arid  lands  the  theater  of  wild 
speculation,  and  is  opposed  to  the  interests  of  the  people,  and  is  not  in 
harmony  with  the  sentiments  of  the  people.  The  bill  of  the  minority 
provides  that  these  lands  and  waters  shall  constitute  a  sacred  trust,  to 
be  administered  in  the  interest  of  the  people  who  are  seeking  to  make 
homesteads  thereon,  and  that  they  shall  have  the  lands,  the  waters, 
the  forests,  and  the  pastnrage. 

Under  the  provisions  of  the  majority's  bill  companies  operating  with 
foreign  capital  will  build  the  works  and  organize  immigration  bnreaus, 
as  they  are  now  doing,  and  the  vast  value  given  to  these  lands  by 
putting  water  upon  them  will  fall  into  the  hands  of  promoters  and 
speculators.  Under  the  provisions  of  the  bill  formulated  by  the 
minority  the  lands  will  be  held  by  the  General  Government,  the  irri- 
gable lands  to  be  transferred  severally  by  small  tracts  to  actnal  settlers, 
and  the  timber  lands  and  pasturage  lauds  to  be  held  as  a  perpetual 
reservation  to  supply  water,  lumber,  and  pasturage  to  the  farmers  on 
the  irrigable  lands. 

The  bill  of  the  majority  devotes  the  arid  region  with  its  waters  and 
lands  to  the  use  and  benefit  of  such  men  and  companies  of  wealth  as 
shall  first  seize  upon  them  and  build  up  a  system  of  large  land  holding 
in  the  bands  of  great  companies,  to  whom  the  occupants  of  the  laud 
most  be  serfs.  The  bill  of  the  minority,  if  enacted  into  law,  will  de- 
vote this  great  region  with  all  its  magnificent  possibilities  to  the  estab- 
lishment of  American  homes. 

Section  XXXIX. 

DIRECTOR  POWELL  DOES  NOT  SUGGEST  THAT  IRRIGATION  SHOULD 
BE  CONTROLLED  AND  THE  WORKS  CONSTRUCTED  BY  *THE  GEN- 
ERAL GOVERNMENT. 

The  majority  make  the  following  statement  in  their  report : 

The  passage  of  this  bill,  it  is  behaved,  wilt  enable  the  bona  fide  settlers  and  land 
.  owners  to  develop  the  arid  region  by  their  united  efforts.  It  will  give  full  play  to 
tbe  enterprise  of  the  pioneers  of  the  West.  It  avoids,  as  far  as  possible,  Government 
interference,  and  frees  the  Government  from  the  enormous  expense  which  would  be 
involved  if  the  United  States  shonld  undertake  the  super  vision  and  control  of  this 
vast  region  as  suggested  by  the.  Director  of  the  Geological  S nr vey. 

It  can  not  be  doubted  that  the  effect  of  tbe  bill  "  will  give  full  play 
to  the  enterprise"  of  the  promoters  of  irrigation  schemes,  and  it  does 
avoid,  as  far  as  possible,  "Government  interference"  with  the  acquisi- 
tion of  water  rights  for  irrigation  by  monopolies.  The  statement  of  the 
majority,  quoted  above,  implies  that  the  Director  of  the  Geological  Sur- 
rey recommends  that  » the  United  States  shonld  undertake  tbe  super- 
vision and  control  of  this  vast  region."  No  word  of  such  recommenda- 
tion appears  in  the  statements  made  by  the  Director  to  the  committee 
and  published  with  the  two  reports.  On  the  other  hand,  tbe  Director 
has  clearly  expressed  his  opinion  that  it  is  wise  to  torn  over  the  entire 
control  of  the  arid  region,  by  natural  irrigation  districts,  to  the  people 
of  such  districts,  the  whole  subject  of  irrigation  to  be  controlled  by 


168  IBBIGATION  AMD   I1ECLAMATION  OP  ARID  LANDS. 

these  people  under  the  statutes  of  the  several  States  and  Territories 
involved.  On  this  subject  the  Director  has  a  long  record,  beginning 
with  the  publication  of  his  report  on  the  arid  lands  in  1878.  From  that 
time  to  the  present  lie  seems  to  have  consistently  recommended  the 
policy  which  he  now  urges.  While  traveling  with  the  committee  dur- 
ing the  past  summer  through  the  arid  lands,  he  carefully  and  elabo- 
rately set  forth  tills  plan  in  many  public  addresses  to  constitutional 
conventions  and  other  bodies  of  men,  and  we  challenge  the  production 
of  any  paragraph  or  sentence  which  the  Director  has  uttered  or  written, 
either  directly  or  indirectly,  recommending  that  the  works  should  be 
constructed  by  the  Government,  or  that  it  should  interfere  with  the 
question  of  irrigation  in  any  manner  except  by  surveys  and  by  the 
organization  of  natural  irrigation  districts,  and  by  turning  over  to  the 
farmers  of  these  districts  the  waters,  the  forests,  and  the  pasturage,  to 
be  protected,  controlled,  and  used  under  State  laws. 

Section  XL, 


In  the  report  of  the  majority  the  following  statement  appears : 

It  also  prevents  the  delay  which  would  be  occasioned  by  waiting  for  the  expendi- 
ture of  many  millions  of  dollars  in  geologic  and  topographic  surveys  and  in  paleoa- 
tologic,  chemical,  and  physical  researches  under  the  Director  of  the  Geological  Sur- 
rey, and  also  avoids  the  embarrassment  which  would  be  imposed  upon  irrigation  by 
charging  to  it  the  expenditures  mode  by  Che  Director1  of  the  Geological  Survey  for 
other  purposes. 

This  paragraph  is  based  upon  a  misapprehension  of  facts  which  it  is 
impossible  to  explain.  It  is  not  proposed  by  the  Director  nor  by  auy 
other  person  of  whom  we  have  knowledge,  nor  is  it  contemplated  in  the 
existing  statutes,  that  the  work  of  the  Irrigation  Survey  shall  wait  on 
the  work  of  the  Geological  Survey  or  on  paleontologic,  chemical,  and 
physical  researches  carried  on  in  the  Geological  Survey:  The  Geologi- 
cal Survey  goes  on  independently  of  the  Irrigation  Survey.  The  Geo- 
logical Survey  will  derive  great  benefit  from  the  Irrigation  Survey  be- 
cause the  maps  constructed  for  the  Irrigation  Survey  can  be  used  for 
the  Geological  Survey.  These  maps  have  to  be  made  for  geological 
purposes.  They  also  have  to  be  made  for  Irrigation  Survey  purposes, 
and  it  matters  not  to  statesmen  whether  they  are  made  primarily  for 
the  one  purpose  or  the  other.  They  must  be  made  for  both  purposes, 
and  the  expense  of  the  topographic  work  must  be  provided  for  from  the 
Treasury,  and  will  be  provided  even  if  the  Irrigation  Survey  be  discon- 
tinued, and  there  will  he  no  saving  to  the  Government  if  it  is  discon- 
tinued. We  are  therefore  unable  to  understand  the  meaning  of  these 
words:  "And  it  also  avoids  the  embarrassment  which  wonld  be  im- 
posed upon  irrigation  by  charging  to  it  the  expenditures  made  by  the 
Director  of  the  Geological  Survey  for  other  purposes." 

Section  XLL 

THE  EFFECT  OP  THE  ACT.  OP  OCTOBER  2,  1888,  OH  THE  DISPOSAL  OP 
THE  PUBLIC  DOMAIN  IN  THE  ABID  LANDS. 

The  act  creating  the  Geological  Survey,  approved  March  3, 1879,  pro- 
vided for  a  classification  of  the  publiclands.  It  was  therefore  the  basis 
of  the  present  Irrigation  Survey.  Under  these  provisions  the  irrigable 
lands,  the  timber  lands,  the  pasturage  lands,  the  mining  lands,  and  the 
coal  lands  were  delineated,  such  being  the  classes  recognized  in  the 
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laws  relating  to  the  disposal  of  the  public  domain  by  the  General  Gov- 
ernment. March  30, 1888,  the  following  joint  resolution  enlarging  the 
functions  of  the  Geological  Survey  was  passed : 

Whereas  a  large  portion  of  the  unoccupied  public  lands  of  the  United  States  la 
located  within  what  it  known  as  the  arid  region  and  now  utilized  only  for  grazing; 
purposes,  bat  much  of  which,  by  means  of  in  igatlou,  may  be  rendered  aa  fertile  ana 
productive  as  any  land  In  the  world,  capable  of  supporting  a  large  population,  thereby 
adding  to  the  national  wealth  and  prosperity ; 

Whereas  all  the  water  flowing  dnrlng  the  summer  months  in  many  of  the  streams 
of  the  Roeky  Mountains,  upon  which  chiefly  the  basbandman  of  the  plains  and  the 
■wantaln  valleys  chiefly  depends  for  moisture  for  bis  crops,  has  been  appropriated  and 
is  nted  for  toe  irrigation  of  lands  contiguous  thereto,  whereby  a  comparatively  small 
area  has  been  reclaimed ;  and 

Whereas  there  are  many  natural  depressions  near  the  sources  and  along  the  courses 
of  these  streams  which  may  be  converted  into  reservoirs  for  the  storage  of  the  sur- 
plus water  which  during  the  winter  and  spring  seasons  flows  through  the  streams  -r 
from  which  reservoirs  the  water  there  stored  can  be  drawn  and  oondncted  through 
properly  constructed  canals,  at  the  proper  season,  thus  bringing  large  areas  of  land 
into  cultivation,  and  making  desirable  much  of  the  public  land  for  which  there  ia 
now  no  demand ;  therefore  be  It 

Raolred  by  Ike  Senate  and  House  of  Representatives  of  lie  United  States  of  America  in 
Ctngrets  assembled,  That  the  Secretary  of  the  Interior  by  means  of  the  Director  of  the 
Geological  Survey  be,  and  he  is  hereby,  directed  to  make  an  examination  of  that  por- 
tion of  the  arid  regions  of  the  United  States  where  agriculture  is  carried  on  by  means 
of  irrigation,  as  to  the  natural  advantages  for  the  storage  of  water  for  irrigating  pur- 
poses with  the  practicability  of  constructing  reservoirs,  together  with  the  capacity 
of  the  streams  and  the  cost  of  construction  and  capacity  of  reservoirs,  and  such  other 
facts  as  bear  on  the  question  of  storage  of  water  for  irrigating  purposes;  and  that  be 
be  farther  directed  to  report  to  Congress  as  soon  as  practicable  the  result  of  suoh  in- 
vestigation. 

Again,  on  October  2, 1888,  the  following  act  was  passed,  in  a  clause 
of  the  sundry  civil  appropriation  bill: 

For  the  purpose  of  investigating  the  extent  to  which  the  arid  region  of  the  United 
States  can  be  redeemed  by  irrigation,  and  the  segregation  of  the  irrigable  lands  in 
loch  arid  region,  and  for  the  selection  of  sites  for  reservoirs  and  other  hydraulic 
works  necessary  for  the  storage  and  utilization  of  water  for  Irrigation  and  the  pre- 
vention of  Hoods  and  overflows,  and  to  make  the  necessary  maps,  including  the  pay 
of  employees  in  field  and  in  office,  the  cost  of  all  instruments,  apparatus,  aud  mate- 
rials, and  all  other  necessary  expenses  connected  therewith,  the  work  to  be  performed 
by  the  Geological  Survey,  under  the  direction  of  the  Secretary  of  the  Interior,  the 
sum  of  one  hundred  thousand  dollars  or  so  much  thereof  as  may  be  necessary.  And 
the  Director  of  the  Geological  Survey  under  the  supervision  of  the  Secretary  of  the 
Interior  shall  make  a  report  to  Congress  on  the  first  Monday  in  December  of  each 
year,  showing  in  detail  how  the  said  money  has  been  expended,  the  amount  used  for 
actual  survey  and  engineer  work  in  the  field  in  locating  sites  for  reservoirs  and  an 
ttemixed  account  of  the  expenditure)*  under  this  appropriation.  And  all  the  lands 
which  may  hereafter  be  designated  or  selected  by  such  United  States  surveys  for  sites 
for  reservoirs,  ditches  or  canals  for  irrigation  purposes  and  all  the  lands  made  suscep- 
tible of  irrigation  by  such  reservoirs,  ditches  or  canals  are  from  this  time  henceforth 
hereby  reserved  from  sale  as  the  property  of  the  United  States,  and  shall  not  be  sub- 
ject after  the  passage  of  this  act,  to  entry,  settlement  or  occupation  until  further 
provided  by  law : 

Provided,  That  the  President  may  at  any  time  in  his  discretion  by  proclamation 
open  any  portion  or  all  of  the  lands  reserved  by  this  provision  to  settlement  under  the 
homestead  laws. 

The  effect  of  this  act  was  to  reserve  the  sites  for  irrigating  works 
until  Congress  should  finally  decide  upon  some  method  of  disposing  of 
them  to  the  people.  It  also  reqnired  that  all  lands  made  susceptible  of 
irrigation  should  be  reserved  from  disposal  by  the  General  Govern- 
ment, except  under  the  terms  of  the  homestead  law  after  proclamation 
by  the  President.  As  the  survey  was  required  to  present  plans  for  the 
utilization  of  all  of  the  stream  waters  of  the  arid  region  and  to  designate 
all  of  the  lands  susceptible  of  irrigation  by  such  waters,  and  to  reserve 
sites  for  the  works  and  the  lauds  which  could  be  irrigated,  the  effect 
was  to  repeal  the  desert  land  law,  the  timber  culture  law,  and  iu  part 
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the  pre-emption  law,  and  to  put  all  the  Irrigable  lands  under  the  pro- 
visions of  the  homestead  law  for  disposal  after  proclamation  by  the 
President.  This  effect  is  produced  in  the  following  manner:  Those 
acquiring  lands  nnder  the  desert  land  act  were  required  to  irrigate  Bach 
lands',  bnt  the  sites  for  controlling  the  waters  and  the  lands  that  were 
irrigated  were  withdrawn  from  its  operations.  It  was  therefore  practi- 
cally repealed.  Those  acquiring  titles  to  lands  under  the  timber-cu  I  tore 
act  were  required  to  cultivate  timber  on  such  tracts.  To  do  this  it  is 
necessary  to  irrigate  them,  but  as  the  sites  for  irrigation  works  and  the 
lands  irrigated  were  withdrawn  from  the  market,  except  nnder  the  pro- 
visions of  the  homestead  law,  the  timber  culture  act  was  practically 
repealed.  In  the  same  manner  the  pre-emption  laws  were  repealed  so 
far  as  they  applied  to  irrigable  lands,  as  all  lands  which  could  be  irri- 
gated by  any  of  the  stream  waters  of  the  arid  region  were  withdrawn 
from  its  operations  and  placed  under  the  operations  of  the  homestead 
act  only.    Bnt  there  yet  remains  a  method  by  which  timber  lands  and 

ftastnrage  lands  can  be  acquired  under  the  provisions  of  the  pre-emption 
awe.  But  irrigable  lands — actual  farming  lands— can  not  thus  be 
acquired.  The  practical  effect  of  the  statute,  therefore,  is  to  repeal  all 
methods  of  disposing  of  the  lands  for  farming  purposes  in  tbe  arid  re- 
gion except  only  the  method  by  homestead  settlement. 

In  tbe  Congressional  debates  which  immediately  preceded  tbe  pass- 
age of  the  act  of  October  2,  1S3S,  it  appears  that  the  purpose  of  the 
act  was  to  prevent  tbe  monopoly  of  the  sites  for  irrigating  works  and 
of  the  lands  irrigated  thereby,  and  this  result  is  secured  by  tbe  legis- 
lation. The  waters  on  the  public  domain  in  the  arid  region  can  not  now 
be  monopolized  by  individuals  and  corporations,  and  the  lands  can  not 
be  acquired  in  large  bodies  as  heretofore.  This  is  made  more  plain 
when  tbe  effect  of  the  desert  land  laws,  timber  culture  laws,  and  pre- 
emption laws,  combined  with  the  homestead  laws,  is  fully  understood. 
Under  the  desert  land  laws  an  individual  could  acquire  title  to  640 
acres,  nnder  the  timber  culture  laws  to  160  acres,  nnder  the  pre-emption 
laws  to  160  acres,  and  under  tbe  homestead  laws  to  160  acres,  making 
in  all  1,120  acres.  It  was  thus  that  large  holdings  were  aggregated. 
Tbe  individuals  acquiring  titles  to  large  tracts  of  land  in  this  manner 
which  they  could  not  possibly  irrigate  with  their  own  means,  were  com- 
pelled to  mortgage  them,  and  through  tbe  agency  of  these  mortgages 
the  titles  of  these  lands  are  aggregated  in  tbe  water  and  laud  compa- 
nies, and  in  many  cases,  as  has  already  been  shown,  the  individuals 
acquiring  titles  to  lands  were  but  the  agents  of  tbe  companies  them- 
selves, through  which  the  titles  were  acquired  to  be  transferred  to  the 
great  land-holders.  Tbe  history  of  the  administration  of  the  Land 
Office  for  tbe  past  eight  years  is  instructive  on  this  point.  Sometimes 
the  contracts  between  the  individuals  acquiring  titles  and  the  compa- 
nies were  so  apparently  fraudulent  tbat  many  of  these  entries  have 
been  overthrown  ;  yet  probably  the  greater  amount  stand. 

It  is  believed  that  the  legislation  thus  accomplished  was  wise,  and 
in  the  interest  of  homestead  settlers  on  the  public  domain  and  opposed' 
to  the  interests  of  land  and  water  companies,  and  we  disagree  with  the 
majority  in  recommending  its  repeal.  The  proper  course  now  to  be 
pursued  by  Congress  is  to  complete  this  legislation  by  providing  means 
by  which  the  sites  for  irrigating  works  selected  by  the  General  Govern- 
ment may  be  turned  over  to  the  proper  persons — the  farmers  them- 
selves engaged  in  agriculture,  and  the  new  settlers  who  are  to  acquire 
homesteads.  Such  additional  legislation  is  incorporated  in  the  bill 
recommended  by  the  minority.    It  is  also  believed  to  be  unwise  to  dis- 
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pose  of  the  pasturage  lands  and  timber  lands  to  individuate,  bat  that 
such  lands  should  remain  as  permanent  reservations  in  the  hands  of 
the  General  Government,  to  be  used  as  catchment  areas  for  the  waters 
of  irrigation  needed  on  the  irrigable  lands.  Provisions  tor  this  pur- 
pose have  been  incorporated  in  the  bill  herein  recommended.  Finally, 
it  is  believed  to  be  unwise  and  unjust  to  make  valid  the  unlawful  claims 
to  Bites,  waters,  and  lands  which  speculators  and  companies  have  sought 
to  obtain  since  the  passage  of  the  act  of  October  2,  1888. 

Section  XLII. 

EXPERIMENTAL  BORING*  POR  ARTESIAN  WATERS  UNWISE. 

The  majority  have  formulated  another  bill,  and  defend  it  in  their  re- 
port This  is  a  bill  authorizing  the  Department  of  Agriculture  to  inves- 
tigate the  extent  to  which  artesian  and  other  subterranean  waters  can 
be  used  in  irrigating  the  Great  Plains,  and  already  an  appropriation  of 
#20,000  has  been,  made  for  this  purpose  on  the  recommendation  of  the 
majority.  It  is  further  proposed  in  this  second  bill  under  consideration 
that  an  appropriation  of  $350,000  shall  be  made  for  this  purpose.  If  it 
is  the  intention  to  bore  artesian  wells  to  supply  the  farms  of  the  plains 
with  artesian  waters  in  basins  already  known,  the  amount  of  the  ap- 
propriation is  wholly  inadequate.  If  the  appropriation  were  exhausted 
in  boring  wells  in  artesian  basins  equal  to  the  average  in  the  world,  the 
area  irrigated  thereby  would  be  less  than  three  thousand  acres.  If  it  if 
proposed  to  discover  artesian  waters  in  this  manner— and  that  seems 
to  be  the  correct  interpretation — then  a  geological  survey,  based  upon 
topography,  is  necessary,  and  it  should  precede  all  experimental  sink- 
ing of  wells.  Perhaps  this  is  the  new  irrigation  survey  proposed  by 
the  majority,  as  they  appear  to  deem  it  unwise  to  have  these  investiga- 
tions relate  to  any  other  source  of  water  supply  thau  those  mentioned. 
In  fact,  it  wonld  seem  that  they  expect  that  the  plains  can  be  irrigated 
by  artesian  waters.  In  the  United  States  8,000,000  acres  of  laud  are 
irrigated  by  streams,  and  less  thau  6,000  acres  by  artesian  wells.  There 
are  a  thousand  artesian  wells  in  Utah,  but  they  irrigate  less  than  2,000 
acres  of  land,  as  tfbowu  by  the  printed  testimony.  No  wheat  fields,  no 
corn  fields,  no  farms  or  fields  of  any  character  are  irrigated  from  this 
source  anywhere  in  the  United  States,  or  in  fact  anywhere  in  the 
world. 

In  North  and  South  Dakota  there  are  already  many  artesian  wells, 
perhaps  in  the  aggregate  about  1,000.  With  four  or  five  exceptions 
they  furnish  small  amounts  of  water,  and  leaving  out  these  phenomenal 
wells,  they  would  not  irrigate  5,000  acres  of  land  if  used  only  during 
the  irrigating  season.  The  non-seasonal  flow  of  these  fountains  might 
be  stored,  and  the  possible  area  of  irrigation  would  be  increased  there- 
by. Bnt  most  of  these  wells  are  not  iu  the  region  where  irrigation  is 
necessary.  The  phenomenal  wells  are  in  the  sub-humid  belt  where  irri- 
gation is  needed,  and  could  they  be  multiplied  to  a  great  extent  a  sup- 
ply of  water  wonld  be  obtained  sufficient  to  irrigate  important  tracts 
of  land.  Great  wells  like  those  at  Woonsocket  and  Aberdeen  have 
been  discovered  in  other  regions  of  the  world,  but  the  great  flow  which 
they  first  afforded  was  not  maintained.  It  has  been  found  by  experi- 
ence that  such  wells  sooner  or  later  exhanst  their  sources,  and  that  if 
multiplied  the  original  wells  decrease  in  the  volume  which  they  afford. 
To  what  .extent  the  artesian  formations  of  the  sub  humid  and  arid  por- 
tions of  the  DakotaS  can  be  depended  upon  for  a  supply  of  water  for 
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irrigation,  ia  unknown,  and  can  only  be  revealed  by  careful  geological 
investigation.  This  source  should  not  be  neglected ;  it  may  prove  to 
be  of  Borne  importance,  especially  for  the  irrigation  of  small  tracts.  In 
the  Bub-hnmid  and  arid  region  of  Nebraska,  Kansas,  and  Texas  there 
has  also  been  much  experimentation  with  artesian  wells.  Most  of  the 
-experiments  have  been  failures,  and  the  few  wells  found  afford  a  very 
small  supply  of  water.  The  geologists  of  Kansas  and  of  Texas  agree 
with  the  Director  of  the  United  States  Geological  Survey  that  it  can- 
not be  expected  to  obtain  any  great  supply  of  water  for  irrigation  from 
these  sources. 

The  people  of  a  portion  of  North  Dakota,  South  Dakota,  and  Kan- 
sas are  suffering  great  hardship  by  reason  of  a  famine  caused  by  the 
lack'  of  rain  for  the  last  two  or  three  years.  Their  farms  are  burned 
•up,  and  it  is  proposed  to  give  them  relief  by  encouraging  them  to  bore 
for  artesian  wells  and  obtain  waters  for  their  fields  in  this  manner. 
But  the  experience  of  the  world  shows  that  the  cost  of  such  waters 
usually  prohibits  their  use  iu  general  agriculture,  and  that  they  are  used 
only  on  lands  of  great  value  for  the  cultivation  of  gardens,  orchards  and 
vineyards,  and  for  domestic  purposes.  Yet  the  people  in  these  same  re- 
gions have  a  vast  source  of  water  in  the  perennial  streams  which  roll 
across  the  plains  and  in  the  storm- waters  which  are  gathered  on  their  hills. 
But  the  majority  practically  refuse  to  have  the  attention  of  the  fanners 
-called  to  these  great  supplies,  and  are  unwilling  to  have  a  survey  made 
by  which  the  facts  can  be  demonstrated  to  the  people,  lest  this  vast 
-source  of  wealth  should  fall  into  the  hands  of  the  people  rather  than 
into  the  possession  of  water  companies.  Shall  the  people  of  North  and 
South  Dakota,  who  are  now  suffering  the  pangs  of  famine,  be  still  further 
deluded,  and  induced  to  devote  their  last  energies  to  search  for  water 
where  it  can  not  be  found  in  quantities  sufficient  for  their  relief,  that 
they  may  ultimately  lose  their  mortgaged  lands  and  be  driven  from 
the  country,  and  that  thus  new  theaters  for  speculation  may  be  opened 
when  the  years  of  abundant  rain-fall  comet  ,   , 

The  following  statement  made  by  Director  Powell  puts  this  matter 
in  a  clear  light.  (See  pages  87-91  of  Vol.  IV  of  the  report  of  the  spe- 
cial committee  of  the  Senate.} 

Senator  Casrt.  Tbe  one  thing  we  and  our  people  desire  to'know  is,  what  la  the 
extent  of  tke  artesian  basin  underlying  that  conn  try;  they  care  nothing  for  the 
topography  of  the  country,  because  their  hopes  aud  their  courage  are  dependent  on 
what  they  ascertain  in  regard  to  the  water  that  may  be  obtained.  Now,  as  this  is  a 
question  of  expense,  and  tbe  money  to  be  appropriated  for  the  purpose  has  to  be 
granted  by  Congress,  we  want  to  make  tbe  expense  involved  as  trifling  as  possible 
until  we  ascertain  those  essential  facts.  Therefore  I  suggest  that  perhaps  an  expen- 
sive topographical  survey  may  be  dispensed  with  until  we  know  the  facte  about  the 
water..    Would  not  tbat  be  the  better  plan  t    Mr.  Chairman,  wonld  not  that  strike 

The  Chairman.  We  will  discuss  that  after  hearing  all  the  facts. 
Senator  Carry.  It  was  by  way  of  discussing  it  that  I  have  stated  what  I  have. 
Director  Powell.  If  the  artesian  waters  are  to  be  discovered  in  such  a  manner 
that  we  may  predict  something  of  them— so  that  we  can  say  to  the  people,  "  Bore 
here  and  yon  will  get  water,"  or  "Do  not  bore  there  becanse  yon  can  not  get  water"— 
.that  would  be  of  value.  To  do  that  a  geological  survey  based  on  topography  is  the 
cheapest  and  the  quickest  method.  If  we  go  into  that  country  and  write  books 
about  guesses  as  to  how  the  strata  lie,  about  the  sandstone  and  the  limestone  here 
and  there,  without  having  determined  definitely  where  they  lie  and  at  what  depth 
they  lie,  and  as  to  their  character,  whether  they  be  pervious  or  impervious  to  water, 
but  go  in  with  a  general  statement  to  the  people  that  it  seems  to  be  a  good  country 
for  the  boring  of  artesian  wells,  and  if  it  should  afterwards  turn  out  that  it  Is  not  a 
good  country  for  that  purpose,  our  reports  would  be  of  no  practical  value.  Unless 
we  should  be  able  to  say  positively  "Bore  here  and  yon  will  succeed ;  if  you  bore 
there  yon  mi     fail,"  the  reports  would  be  of  no  practical  value. 
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In  order  to  be  able  to  say  to  the  people,  " 
that,"  yon  will  require  a  map  baaed  on  a  ■ 

graphic  features.     The  map-making  collect*  and  arranges  these  facts  of  geology  ii 
manner  the  most  economic.     All  strand  geology  is  baaed  on  topography.     No  good 
sonelusive  geologic  work  ia  done  in  the  world  without  this  basis. 

The  Chairman.  In  passing  tlirough  that  section  of  the  country  the  committee 
took  all  the  testimony  that  it  could  get  regarding  the  condition  and  the  character  of 
the  rocks.  Suppose  now  that  the  United  States  should  make  a  reasonable  appropri- 
ation for  additional  wells  to  determine  the  extent  of  that  basis,  and  an  intelligent 
nan,  a  geologist  if  yon  please,  were  to  diligently  inquire  and  make  a  careful  record 
of  what  had  been  discovered — of  coarse  yonr  experimental  wells  would  determine  in 
other  places— might  you  not  with  one  or  two  intelligent  men  to  observe  and  record 
what  baa  been  done  and  with  the  Government  making  some  more  wells  determine 
with  considerable  certainty,  so  that  the  people  might  see  where  they  could  aink 
walls,  so  as  to  be  making  a  practical  move  f 

Director  Powell.  We  can  take  the  artesian  basins  that  we  know  of.  Some  of 
these  basins  are  pretty  well  discovered  and  defined,  as  I  have  said  before.  We  can 
•ay  to  the  people  as  to  certain  places,  "  Bore  here  "  or  "  Bore  there." 

There  are  other  places  where  the  artesian  basins  are  not  well  known,  but  experi- 
ment* have  been  made  in  them.  There  are  others  it  is  probable  now  entirely  un- 
known.  We  know  that  there  are  some  artesian  basins,  out  we  do  not  know  their 
outlines.  One  man  bores  in  one  place  and  gets  no  water.  The  money  of  the 
man  who  gets  no  water  is  therefore  lost.  To  trace  the  outline  of  that  basin  and  be 
able  to  say  to  the  people  "  Ton  can  bore  and  get  water,  but  if  yon  bore  1  or  2  miles 
•way  yon  can  not  get  water"— that  we  can  not  do  until  we  have  studied  the  geolog- 

i)  the 


Setting  water.    My  Idea  is  to 
lie  facts  as  to  the  penetration: 


aid  them  in  what  they  i 


Director  Powell.  That  we  are  doing. 

The  Chajrman  (continuing).  Doing  that  carefully — ascertaining  the  levels  at 
which  they  will  have  struck  water,  formulating  the  Information  as  fast  as  possible, 
and  giving  them  all  the  knowledge  available ;  and  then,  nnder  an  intelligent  man, 
Living  some  Government  money  expended  in  boring  other  wells  to  relieve  them  of 
the  experimental  expense.  I  have  received  I  suppose  twenty  or  thirty  letters  from 
enterprising  men  in  that  section,  and  one  from  a  gentleman  in  New  York,  the  other 
day,  who  said  that  he  owned  some  land  there  and  wanted  to  sell  it  to  settlers'  He 
wanted  to  know  what  information  there  was  to  he  had  as  to  the  developments  that 
had  been  made  there  in  artesian  wells,  and  what  the  Government  conld  do  or  would 
do.  It  occurred  to  me  that  it  would  be  well  if  yon  could  have  somebody  who  was 
a  good  geologist  to  classify  what  has  been  done,  without  waiting  for  the  topography — 
without  waiting  for  the  general  geological  survey;  simply  to  classify  what  well- 
enkina  has  been  done ;  and  then  to  let  some  chances  be  taken,  without  speaking 
~"i  absolute  certainty,  but  giving  them  all  the  facts  as  to  where  water  is  found! 


with  absolute  certainty,  but  giving  them  all  the  facts  s 
""  '11  not  want  to  wait  nntil  you  have  done  all  you 

to  apeak  positively.    They  want  to  do  sometninj 

;  and  want  immediate  relief. 

>r  Casey.  Will  you  be  able  to  determine  the  limits  of  that  basin  without  the 


They  will  not  want  to  wait  nntil  you  have  done  all  your  work,  so  as  to  be  able, 
yon  say,  to  apeak  positively.    They  want  to  do  sometning  right  away.    The  people 
are  there  and  want  immediate  relief. 


Director  Powell.  No,  air ;  not  fullv. 

Senator  Casey.  Is  it  not  better  to  Immediately  proceed  with  the  experimentation 
to  ascertain  the  expanse  of  those  basins  instead  of  waiting  for  the  topographical 
lurvey  that  will  involve  considerable  time  and  expense  I  The  very  fact  that  the 
Government  is  taking  an  interest  in  this  matter  wilt  be  of  great  value  to  the  people 
of  that  country.  Their  courage  will  be  greatly  aided.  As  to  a  topographical  sur- 
vey, the  average  citizen  knows  nothing  of  it.  If  he  sees  a  hole  being  bored  in  the 
Sund  he  knows  what  tbat  means :  lie  knows  tbat  it  means  business.  The  more 
.tortant  part  of  the  country  to  water  is  the  uplands,  away  from  the  river.  What 
the  people  desire  is  that  they  shall  know  whether  they  can  have  water.  Corning 
o»er  this  conntry,  for  Instance  toward  the  Red  River,  they  will  want  to  know 
whether  they  can  get  water,  and  at  what  expense.  Can  not  that  be  ascertained  by 
experiment,  and  can  not  the  other  work  be  followed  up  as  inaugurated  T  Tbat  is  to 
say,  can  not  the  beginning  of  the  work  be  the  boring  of  experimental  wells  f 

Director  Powell,  The  work  which  is  to  be  done  there  can  bo  considered  from  two 
stand-points.  It  can  be  considered  from  the  stand-point  of  what  will  be  known 
when  it  is  finished,  or  it  may  be  considered  from  the  stand-point  of  its  progress— 
what  will  be  known  in  the  stages  of  its  progress. 

While  the  topographical  work  is  going  on,  as  I  should  work,  the  geological  work 
>a  going  on,  the  experimentation  is  going  on ;  and  the  geological  work  is  confirmed 
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as  it  is  go 

along.     Bat  m  we  go  along  the  work  will  (redeveloped  pari  jmmm. 

Senator  Moody.  The  people  who  have  stink  these  wells  are  not  scinntiflo  people, 
bat  mere  well-diggen.  The  information  which  they  have  obtained  they  have  not 
preserved. 

The  Chairman.  Some  of  them  have. 

Director  POWELL.  We  have  more  facts  than  they  dream  of. 

Senator  Moody.  They  have  not  the  facte  which  would  enable  them,  or  enable  a 
scieoti  tic  man,  to  determine  the  strata  and  the  extent  of  the  basin  and  all  that.  Of 
course  you  are  aware  that  right  here  on  the  banks  of  the  Missouri  River,  the  very 
southernmost  point  of  South  Dakota,  they  have  several  wells.  We  know  the  fact, 
of  course,  that  they  were  obliged  to  go  only  from  450  to  660  feet,  according  to  the 
elevation  on  which  they  started,  to  strike  that  basin  which  brings  the  water  to  the 
surface  with  force,  and  of  course  we  know  the  fact,  for  it  is  a  familiar  one,  that  the 
pressure  there  Is  from  60  to  SO  pounds  to  the  square  Inch.  The  other  day  they  struck 
a  well  at  760  feet  at  Huron.  They  had  to  go  WO  feet  elsewhere.  They  got  a  well  at 
Bedfletd  at  about  1,100  feet,  and  so  on.  They  bad  to  go  as  far  as  1,300  feet  on  the 
dj vide  between  the  Jim  River  and  the  Missouri  River. 

Here  is  a  quartzite  stratum  along  the  eastern  side  of  North  and  South  Dakota. 
That  red  qnartzite  which  they  call  Jasper,  sometimes  granite,  they  have  attempted 
to  go  through,  hot  they  have  never  found  any  water  at  any  depth  that  they  have 
gone  through  that.  So  we  call  that  the  "rim,"  or  the  "rim  rock."  No  experiments 
have  passed  over  the  Missouri  River,  or  over  the  divide ;  in  fact  they  have  not  got 
quite  on  the  divide. 

Now,  the  query  is  whether  it  would  not  be  advisable  to  put  a  force  into  the  field 
for  the  purpose  of  making  a  fairly  good  survey  to  show  what  area  of  this 
,        ..,,,-.•?  -         ....    -1^tr-      ... 


country  can  be  utilized  for  irrigation — to  experiment 

ample  whether  there  is  anything  in  the  water  which  would  be  detrimental  to  crops. 

The  Chairman-.  I  think  the  water  is  very  good. 

Senator  Moody.  And  then  to  dig  experimental  wells  over  west  and  across  along 
the  Missouri.  Wheu  we  get  acrosa  into  the  western  part  of  the  country  we  know 
there  is  plenty  of  surface  water,  and  people  are  using  the  surface  water  for  Irrigation; 
they  are  constructing  ditches  in  this  region  of  country.  On  of  these  ditches  is  85 
miles  long.  But  going  farther  north,  into  the  western  part  of  North  Dakota,  we  do 
not  know  bow  much  use  can  be  made  of  the  waters.  What  we  want  is  that  these 
people  already  there  on  the  ground — 600,000  people  are  located  there — may  know 
where  they  can  get  water.  The  fartpera  will  have  to  depend  upon  bringing  water  to 
the  surface  to  furnish  moisture  either  in  the  atmosphere  or  upon  the  lauds,  because 
there  oomee  sometimes  a  aeries  of  years  in  which  they  do  not  have  sufficient  rain-fall. 

Senator  Casey.  And  four- fifths  of  the  people  are  farmers  and  directly  dependent 
on  their  farms. 

Senator  Moody.  Now,  as  Senator  Casey  has  said,  what  these  people  want  ia  courage. 
The  courage  of  conviction  is  what  they  greatly  desire,  and  if  the  Government  will 
give  them  sufficient  money  to  dig  experimental  wells  they  will  take  care  of  the 

Senator  Casey.  But  rtieir  courage  mast  be  built  on  that  which  is  palpable  to  their 
eyes.  They  can  not  be  expected  to  look  upon  this  question  from  a  scientific  stand- 
point at  all. 

Senator  Moody.  They  want  result*. 

Director  Powell.  Bat  what  shall  the  people  be  given  courage  to  do,  to  bore  wells 
where  they  will  ultimately  fail  f  or  to  bore  wells  where  they  will  meet  with  success  1 
Suppose  they  are  advised  to  bore  wells  on  barren  ground ;  the  first  failure  of  that  kind 
would  react,  and  all  courage  would  be  lost.  I  do  not  wish  to  give  the  people  courage 
to  lead  them  on  to  failure,  to  waste  their  energies  in  seeking  disaster. 

Senator  MOODY.  Will  not  the  expenditure  of  a  few  thousand  dollars  there  by  the 
Government  absolutely  determine  the  question  as  to  where  that  artesian  belt  exists 
and  where  to  bore  t 

Director  Powell.  Artesian  water  can  be  discovered  in  part  by  experimentation 
and  in  part  by  tracing  out  the  formation  of  the  ground. 

Senator  Moody.  And  one  must  go  with  the  other,  you  think,  or  ought  to  go  with 

Director  Powell.  Yes.  precisely.  The  geological  examination  without  the  exper- 
imentation will  more  or  less  be  futile.  The  experimentation  without  the  geological 
examination  will  be  wasted.  That  matter  has  been  up  before  Congress  again  and 
again,  and  appropriations  have  been  made  for  Texas  and  Colorado.  Fifty  thousand 
dollars  has  been  expended  by  the  Government  and  thrown  away,  and  yet  there  are 
artesian  waters  in  that  State.  But  the  wells  were  bored  without  tbe  examination  of 
the  geological  structure  and  were  not  placed  where  the  water  was  to  be  found. 
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Director  Powell.  I  ha ve*  estimates  Rent  to  the  Secretary  for  each  of  the  Dakotas 
of  150,000,  with  the  idea  that  the  work  there  was  pending,  that  it  was  necessary,  and 
that  tboy  wanted  the  work  done  at  the  earliest  possible  day.  '   ' 

Senator.  Moody.  Fifty  thousand  dollars  for  each  of  the  Dakotas  f 

Director  Powkll.  Yes. 

Senator  Moody.  Is  that  enough  f 

Director  POWELL.  I  have  asked  for$50,000  each  for  North  Dakota,  South  Dakota, 
Nebraska,  Kansas,  and  Texas,  to  be  used  in  this  work.  With  that  amount  of  money 
I  propose  to  take  up,  .first,  the  study  of  the  artesian  waters  and  storm  waters.  My 
jndgTnant  Is  that  the  storm  waters  will  be  most  valuable.  I  want  to  be  frank  with, 
you.  I  think  the  people  are  mistaken,  but  the  people  believe  in  the  artesian  wells 
and  I  am  going  to  meet  them. 

Senator. Casey.  And  the  population  lies  where  the  storm  water  Is  not  available 
without  very  great  expense,  sneh  as  the  tapping  of  the  Missouri,  or  something  of  that 

The  Chairman.  Oh,  ne. 

Senator  Cabby.  I  am  living  In  that  region  and  am  familiar  with  it. 

Director  Powell.  My  idea  is  that  the  people  are  looking  to  the  artesian  waters, 
and  I  should  push  artesian  examination  first;  but  I  believe  that  it  will  be  but  a 
small  resource,  and  that  the  great  resource  will  be  in  the  storm  waters  and  liver 

l  because  there  are 


no  well  has  ever  been  discovered. 

Director  Pownix.  Already  we  have  (acts  in  relation  to  the  two 
which  we  cam  proceed  with  a  great  deal  of  confidence  about  the  artesian  waters. 
There  has  been  sufficient  study  of  the  geology  and  sufficient  experimentation  tomake 
a  basis  from  which  to  start. 

Senator  Cast  Y.  The  confidence  of  the  country  with  regard  to  the  James  River  Vnl- 


lsy  itself  is  established ;  but  the  notion  exists  in  the  minds  ef  the  people  that  when 
'  it  formation  whioh  makes  that  valley  (of  whioh  tl     "  "" 
.  ..„.  .        .ippoae  is  the  formation  inclosing  the  valley)  the; 

be  able  to  get  water.    They  have  not  the  courage  to  expend  money  for  -walla  tl 


nothing,  bnt  whioh  they  suppose  is  the  formation  inclosing  the  valley)  they  will  not 
be  able  to  get  water.  They  have  not  the  exmage  to  expend  money  for  wells  there. 
If  the  Qeotegieal  Survey  will  Msertain  that  the  basin  is  not  confined  to  that  particu- 
lar valley,  experiments  will  go  on  by  the  people  to  all  dineotiona,  but  they  must  have 
seme  one  thing  to  give  them  that  courage. 

The  Chairman.  Suppose  that,  taking  the  pis  boo  that  ne  known,  eEpecimental 
weHs  -were  sunk  outside,  where  the  probabilities  are  great,  bnt  where  people  ate  not 
willing  to  make  the  experiment,  the  Government  money  would  not  be  wasted,  weald 

Director  Powell.  Some  would  be  wasted  and  some  not 

The  Chairman.  If  where  yon  succeeded  and  gave  courage  then  private  enterprise 
would  take  hold  of  It ;  even  If  you  did  waste  some  money  the  information  would  be 
valuable.  By  sinking  the  well  the  formation  would  be  disoovered  as  you  west  down. 
What  would  be  the  average  cost  of  these  wells  T 

Senator  Moody.  The  well  at  Redfleld,  complete,  1,050  feet  in  depth,  cost  $3,100. 

The  Chairman.  What  did  the  well  at  Huron  cost  1 

Senator  Moody.  That  will  cost  more,  although  It  is  not  quite  so  deep. 

Senator  Casey.  That  well  at  Jamestown  cost  17,000.  But  there  Is  nobody  who 
knows  just  what  a  well  is  going  to  cost. 

The  Chairman.  I  should  lite  to  get  at  a  general  average,  to  see  how  much  money 
is  necessary  to  accomplish  any  useful  purpose. 

Senator  Moody.  Mr.  Holt,  whom  you  met  at  Huron,  I  suppose,  gave  the  matter  a 
great  deal  of  attention,  from  the  fact  that  he  has  had  the  management  of  a  farm 
mortgage  company  there.  He  told  me  that  they  had  received  an  offer  from  a  re- 
sponsible company  to  sink  thirty-five  wells  in  that  region  of  country  for  |36,000. 

The  Chairm an.  What  would  be  the  average  depth  of  those  wells  I 

Senator  Moody.  The  average  depth  would  be  about  BOO  feet. 

The  Chairman.  If  they  went  to  the  higher  lands  they  would  have  to  dig  deeper 
weHsr 

Senator  Casey.  That  would  be  relatively  more  expensive.  I  saw  Mr.  Holt  and 
Other  people  at  Huron  quite  late  In  the  season,  and  the  people  on  the  ground  were 
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quite  doubtful  is  to  whether  It  could  lie  dono  at  that  price.  So  that  I  think  that  yon 
will  need  to  reckon  on  these  wells  costing  $5,000  each,  taking  the  average  of  the 
conn  try  up  and  down. 

Senator  Moody.  Possibly,  if  yon  reckon  on  the  divide,  *hat  may  be  to. 

The  Chairman.  Major  Powell  has  got  1250,000  for  the  plains. 

Director  Powell.  lee ;  if  the  work  is  to  proceed  on  the  theory  that  the  basins  are 
to  be.diaoovered  by  the  boring  of  wells,  then  the  appropriation  should  be  larger.  If 
yon  want  immediate  results  and  want  to  proceed  on  the  theory  that  the  investigation 
must  be  made  by  experimentation,  the  appropriation  should  be  larger  and  it  should 
be  expected  that  mnch  of  it  would  be  wasted. 

Senator  Cabby.  That  conld  not  be  avoided. 

Director  Powell.  With  that  understanding  we  can  go  ahead  experimenting. 

Senator  Moody.  If  every  experiment  was  to  be  a  success  we  would  not  want  yoo  to 
make  any  experiment.  We  would  make  it  ourselves.  It  Is  for  the  very  purpose  of 
determining  absolutely  that  It  is  no  longer  an  experiment  that  we  want  this  done. 

The  Chairman.  The  situation  oat  there  is  very  pressing. 

Director  Powell.  If  yon  will  give  me  sufficient  money,  I  can,  within  one  year,  pat 
a  corps  of  geologists  and  engineers  boring  on  the  plains,  but  it  most  be  understood 
that  lnnoh  would  be  wasted,  and  when  the  work  is  finished  not  a  very  great  supply 
for  agricultural  purposes  will  be  given.  The  amount  of  water  to  be  obtained  from 
artesian  wells  is  very  small,  but  what  there  is  will  be  of  value. 

Senator  Moony.  That  is  what  we  want. 

Senator  Casey.  That  is  what  we  want  so  far  as  North  Dakota  is  concerned. 

Director  Powell.  Many  of  the  wells  bored  would  be  failures;  others  would  be  suc- 
cesses.   A  double  corps  would  be  needed — a  corps  of  engineers  and  a  corps  of  geolo  ■ 

The  Chairman.  There  la  a  vast  population  there  now  that  are  suffering,  and  the 
Government  can  afford  to  give  them  courage,  if  it  is  possible  to  do  so.  If  It  could 
relieve  them  at  onne  and  stop  their  sufferings  It  would  be  a  great  blessing  to  that 
country,  for  it  is  really  suffering.  There  are  600,000  people  there  and  they  nave  lost 
their  courage.  They  want  immediate  knowledge  in  order  to  give  them  courage. 
They  are  a  vigorous  and  aetive  people  and  only  want  euoouragemeot. 

Senator  Casey.  They  want  the  knowledge  that  the  Government  is  taking  an  inter- 
est in  this  matter.     They  want  it  in  a  palpable  form. 

Senator  Moody.  Of  course  we  know  the  existence  of  this  rim-rock.  I  believe  yon 
call  it  Sioui  quartiite  T 

Director  Powell.  Yes. 

Senator  Moody.  It  is  a  formation  by  itself.  Of  course  we  know  there  Is  a  little 
outcrop  of  that  quartiite  on  the  Jim  River,  which  is  not  very  material,  and  there  is 
nothing  of  it  as  yon  go  west.  The  limit  of  this  artesian  basin  west  has  never  been 
found.  In  other  words,  It  has  never  bean  a  total  failure  to  find  the  artesian  basin. 
So  we  think,  or  at  least  we  hope,  that  the  proper  investigation  by  scientific  men — by 
the  men  that  you  will  be  able  to  send  out — would  supply  sufficient  facts,  so  that  it 
would  hardly  be  an  experiment  to  dig  a  well. 

The  Chairman.  How  much  of  an  examination  would  it  be  necessary  to  make  to 
examine  the  Missouri  River  as  to  where  it  could  be  taken  out,  etc.  t   .  ■ 

Director  Powell.  If  any  ordinary  appropriation  is  made  we  will  be  able  to  do  that 
next  year. 

The  Chairman.  I  do  not  mean  a  general  survey,  bnt  to  ascertain  the  particulars  1 

Director  Powell.  1  understand.  The  single  fact  could  be  determined  easily ;  it  la 
a  question  of  levels. 

Senator  Moody.  The  situation  of  the  country  is  such,  that  after  getting  oat  of  the 
influence  of  the  Jim  River  yon  have  to  take  the  water  from  the  Missouri.  You  can 
not  climb  this  ridge. 

The  Chairman.  Oh,  no.    That  is  the  thing  we  want  investigated. 

Senator  Casey.  The  bulk  of  the  population  of  North  Dakota  lies  east  of  what  is 
Known  as  the  Coteanx. 

The  Ciiaiiimax.  Are  you  through  with  your  general  statement,  Major  Powell  t 

Director  Powell.  Let  me  say  just  one  word  more,  Mr,  Chairman.  If  I  beg  for 
thorough  work,  which  will  not  ultimately  lead  to  disappointment,  I  want  you  to  un- 
derstand my  motive  in  the  matter.  We  oan  do  work  that  will  be  valuable  to  the  peo- 
ple at  once,  in  some  cases,  but  in  many  cases  it  would  bring  disappointment.  If  we 
are  hurried  in  doing  it,  instead  of  doing  it  in  a  careful,  scientific  manner,  many  peo- 
ple will  fail  and  will  say,  "  We  have  failed  because  we  followed  the  recommendations 
that  were  given."  We  know  of  three  artesian  basins  in  the  Dakotas:  That  on  the 
Red  River  nas  been  carefully  surveyed.  Its  supply  of  water  is  limited;  but  it  is  in 
a  region  of  country  where  irrigation  is  not  necessary.  Farther  west  there  are  two 
other  basins,  Imperfectly  known ;  one  of  them  gives  no  evidence pt ■  beiug  of  great 
value ;  the  other  gives  evidence  of  being  one  of  the  finest  basins  in  the  world  and  is 
worthy  of  the  most  thorough  examination ;  and  yet  we  can  not  hope  for  a  great  sup- 
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is,  villages,  gardens,  ranches,  Mid 
e  small  amount,  of  mater  for  farm- 
ing piuiKiwM  ;  uuv  viJajMu  wvivib  »i-d  aiwuysmuited,  and  excessive  boring  destroys 
them.  The  great  basin  of  the  Dakotas  should  be  utilized  to  its  fullest  extent,  bat 
it  mast  not  be  tapped  beyond  that  or  the  whole  thing  will  collapse.  That  has  been 
the  experience  of  man;  artesian  basins ;  and  it  seems  to  me  that  it  would  be  wise  to 
direct  the  attention  of  the  people  more  to  the  storage  of  storm  waters.  There  are 
many  portions  of  the  Dakotas  where  this  can  be  done  advantageously  and  cheaply. 
Tel  I  do  not  wish  to  discourage  the  use  of  artesian  waters  to  the  utmost  extent  of 
the  supply. 

The  principal  supply  of  artesian  waters  in  the  two  Dakotas  is  from  the  Dakota 
nndatoqe.  All  the  great  wells  are  found  in  it.  We  do  not  have  to  discover  that 
sandstone;  we  know  its  extent  throughout  the  country,  but  we  do  not  know  how 
math  water  it  will  yield.  We  do  know  that  the  supply  Is  limited,  that  it  can  not  be 
neat;  that  it  will  be  impossible  to  multiply  wells  indefinitely;  and  we  do  not  know 
but  that  this  sonrce  has  been  drawn  upon  nearly  to  its  limit.  Should  I  say  to  the 
people  that  this  sandstone  is  fonnd  from  north  to  south  throughout  the  Dakotas  and 
from  the  ninety-seventh  meridian  westward  nearly  to  the  Rocky  Mountains,  and  that 
von  can  in  most  places  find  artesian  waters  in  it — which  is  a  fact — it  would  give  the 
people  courage  to  bore,  and  many  wells  would  be  immediately  snnk,  and  the  proba- 
bilities are  that  the  supply  would  soon  become  exhausted  and  all  existing  wells  de- 
ttroyed.  WTiat  we  want  to  know  is  to  what  extent  this  source  can  be  drawn  npon 
and  when  the  boring  of  wells  into  It  mnst  be  stopped.  But  what  is  still  more  impor- 
tant, we  wish  to  discover  whether  there  are  any  other  water-bearing  formations.  All 
this  can  be  determined  in  the  most  speedy  and  most  economical  manner  by  a  geolog- 
ical survey  based  on  topography  and  by  an  occasional  experiment  to  verify  the  infer- 
ences of  the  geologist-  The  geologist  is  able  to  say  that  such  and  such  rocks  and 
■och  and  such  districts  will  not  afford  artesian  waters.  Hie  first  conclusions  are 
therefore  negative,  excluding  certain  rooks  and  certain  districts.  Then  be  discovers 
other  districts  where  the  character  of  the  rocks  and  the  geological  structure  give 
probabilities  that  artesian  waters  may  be  found,  and  these  probabilities  must  be 
tested  by  experimentation. 

And  finally,  Mr.  Chairman,  I  wish  to  be  understood  as  expressing  the  opinion  that 
when  all  the  artesian  waters  are  discovered  and  all  utilized,  there  will  ettll  not  be  a 
sufficient  amount  of  water  for  the  region  of  country  of  which  we  have  been  talking, 
extending  along  the  plains  from  oar  northern  to  oar  southern  boundary,  greatly  to 
affect  the  industries  of  agriculture.  Artesian  waters  have  always  been  ana  must  be 
inadequate  to  meet  the  wants  of  i irrigation,  except  here  and  there  for  gardens,  or- 
chards, vineyards,  and  for  stock  purposes.  The  great  fields  of  Dakota  can  never  be 
cultivated  by  artesian  waters.  To  encourage  the  hope  for  success  in  this  direction, 
on  any  scale  adequate  to  the  needs,  is  to  give  the  people  a  false  hope  that  will  lead 
them  to  disaster.    1  know  that  the  people  see  streams  of  water  bursting  oat  of  the 

Cind  here  and  there,  impelled  high  into  the  air,  and  in  times  of  drought  these  are 
atifu'  scenes.  I  know  that  they  have  reached  the  conclusion  that  there  is  a  lake 
of  water  underground,  and  that  rivers  flow  beneath  their  feet,  and  that  they  have 
but  to  tap  these  sources  to  receive  an  abundant  supply.  But  I  also  know  that  these 
opinions  are  groundless;  that  the  waters  which  tney  obtain  are  only  those  which 
percolate  through  porous  sandstone  from  a  long  distance  away,  and  that  the  supply 
u  exceedingly  limited.  I  know  that  the  sandstone  in  which  it  is  found  is  widely 
spread,  but!  dare  not  tell  them  of  its  extent  lest  they  be  tempted  thereby  to  spend 
nit  sums  of  money  in  vain,  and  reach  still  worse  results  by  destroying  the  fountains 
already  developed.  It  is  my  opinion  that  the  resource  is  not  exhausted,  that  some 
more  wells  can  yet  be  successfully  sunk  Into  tbe  Dakota  sandstone,  bnt  to  what  ex- 
tern it  is  safe  to  go  on  as  they  have  begun  I  dare  not  say  until  a  proper  examination 
is  made.  I  am  not  willing  to  deliberately  face  tbe  facts  before  me  and  encourage  the 
people  as  yon  desire.  Is  it  wise  to  encourage  the  people  to  gamble  for  water  with 
the  dice  loaded  against  them  T 

John  A.  Reagan. 

A.  P.  GOEMAN. 

James  K.  Jones. 
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where  they  disappear  or  are  lost  by  being  discharged  into  the  sands,  and  thus  do  not 
have  natural  outlets  inU)  other  streams,  they  may  be  thrown  by  groups  of  oontign- 
— s  basins  into  irrigation  districts,  or  may  be  attached  to  other  irrigation  district* 
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A  BILL  to  prortde  far  the  irrigation  of  the  arid  lanes  of  the  United  States,  sad  tor  other  awpssss. 

Be  it  snooted  by  Ike  Senate  emd  Hows*  «/  RtpnemtaUct*  of  At  United  States  of  America 
la  Congrtt*  antwiblti,  That  the  Secretary  of  the  Interior,  through  the  agency  of  the 
Irrigation  Surrey,  shall  cans*  the  arid  lands  of  tha  United  States  to  be  topographically 
surveyed  and  platted  into  irrigation  districts  by  hydrographio  basins,  so  that  one 
hydrographio  system,  embracing  all  of  the  interdependent  waters  and  lands  in  rela- 
tion to  irrigation,  forest  protection,  and  pasturage  protection,  shall  be  included  in 

First.  Wherever  it  is  possible,  each  irrigation  district  shall  consist  of  the  area 
drained  by  the  headwaters  of  a  great  river,  or  by  one  small  river  and  its  tributaries, 
or  by  a  large  creek  atu  its  tributaries,  and  it  shall  inolnde  all  the  lands,  em  braced 
therein  and  that  are  or  can  be  Irrigated  thereby,  and  all  such  headwater  Districts 
■hall  be  known  as  irrigation  districts  of  the  first  class. 

Second.  Wherever  It  is  possible,  all  other  lands  not  included  in  any  irrigation  dis- 
trict of  the  first  class,  and  that  lie  along  any  river  and  belong  to  the  hydrographio 
basin  of  snob  river,  shall  be  divided  into  districts  in  such  a  manner  that  each  district 
•hall  embrace  all  of  the  irrigable  lands  belonging  to  one  irrigation  system,  dependent 
n  pen  one  system  of  head-works  and  canals,  together  with  another  lands  of  whatever 
nature  belonging  to  the  drainage  of  that  portion  of  the  river  embraced  in  said  dis- 
trict; and  this  shall  be  done  in  snoh  a  manner  in  each  ease  that  the  sites  for  the  di- 
verting dam  or  dams,  reservoir  or  reservoirs,  and  other  head-works,  together  with  the 
main  canal  or  canals,  and  all  branches  thereof,  and  the  section  of  the  river  along 
which  it  lies  on  one  or  both  sides,  and  all  lands  drained  Into  the  river  along  snoh  sec- 
tion on  one  or  both  sides,  as  the  case  may  be,  not  embraced  in  any  irrigation  district 
of  the  first  class,  and  forming  the  catchment  area  of  such  district,  shall  be  included 
within  said  irrigation  district ;  and  snoh  districts  shall  be  known  as  irrigation  dis- 
tricts of  the  second  class. 

Third.  That  wherever  creeks  drain  contiguous  areas  and  run  into  valleys  or  plains, 

■  ■■         -  ind«,  and  thus  do  not 

y  groups  of  oontigu- 

uiu  uhiui)  juirv  ixrjgauuij  uuuhhi,  vt  iu»v  ue  Biwvuru  uj  oiucr  irrigation  district** 
and  form  constituent  part*  thereof  for  the  purposes  contemplated  in  this  act;  and 
snoh  districts,  constituted  solely  of  isolated  drainage  basins,  shall  be  known  aa  irri- 
gation district*  of  the  third  class. 

And  the  boundary  of  each  district  shall  be  determined,  with  all  its  meanders,  and 
marked  anon  the  ground ;  and  the  topography  of  each  irrigation  district  shall  also 
be  determined  by  surveys,  and  maps  shall  be  constructed  of  the  same,  appropriately 
representing  such  boundaries  and  snob  topography. 

SEC.  2.  That  it  shall  be  the  duty  of  the  officers  of  the  United  States  Irrigation 
Survey  to  select,  define  in  land-office  terms,  and  designate  on  tne  maps  the  irrigable 
lands  in  the  irrigation  districts  provided  for  in  this  set ;  and  the  lands  selected  shall 
be  such  as  can  be  irrigated  by  the  canals  and  irrigating  works  planned  and  reported 
by  tire  survey  and  by  the  irrigating  works  already  constructed  and  used  for  that  pur- 
pose ;  and  wherever  in  any  topographic  basin  there  is  a  greater  area  of  good  and 
available  irrigable  lands  than  the  waters  are  competent  to  serve,  the  lands  moat 
favorably  situate  for  irrigation  shall  be  selected,  as  governed  by  the  following  con- 
ditions, to  wit : 

First.  The  conditions  necessary  to  secure  the  greatest  area  of  irrigable  land. 

Second.  The  conditions  necessary  to  secure  the  most  valuable  lands  for  agricultural 
purposes  by  reason  of  climate. 

Third.  The  conditions  necessary  to  secure  the  most  valuable  agricultural  lands  M 
determined  by  soil  and  subsoil. 

Fourth.  The  conditions  necessary  to  secure  lands  that  can  be  irrigated  and  culti- 
vated with  the  greatest  economy. 

Sec.  3.  That  all  lands  which  were  irrigated  in  any  irrigation  district  provided  for 
in  this  act  prior  to  the  passage  of  the  act  of  October  second,  eighteen  hundred  and 
eighty-eight,  providing  for  the  segregation  of  irrigable  lands,  and  all  lands  for  which 
irrigation  works  had  been  constructed,  in  whole  or  in  part,  prior  to  the  passage  of 
said  act,  are  hereby  declared  irrigable  lands  for  all  purposes  contemplated  in  thia  net; 
but  this  provision  shall  not  be  construed  to  authorise  the  use  of  any  water  for  irriga- 
tion not  legally  appropriated ;  and  all  lands  designated  by  the  United  States  surveys 
as  irrigable  lands,  whether  belonging  to  the  United  States  or  to  other  parties,  are 
hereby  declared  irrigable  lauds  for  the  purposes  contemplated  in  this  act. 

Sec.  4.  That  it  shall  be  the  duty  of  the  United  States  Irrigation  Survey  to  desig- 
nate the  trunk  sections  of  the  rivers  and  large  creeks  of  the  irrigation  districts,  and 
to  determine  and  locate  the  places  on  such  trunk  sections  where,  dams  for  irrigating 
canals  may  be  constructed,  and  the  sites  within  such  Irrigation  districts  which  may 
be  used  for  irrigating  reservoirs,  and  the  routes  which  may  be  followed  for  the  con- 
■' —  "  ...      -  ,    .  ■■      jti-m-aji1 
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nunwu  to  protect  the  water  rights  of  tbe  several  irrigation  distriots  and  to  prevent 
the  construction  of  Improvident  and  obstructive  works  of  irrigation  ;  and  it  shall  be 
unlawful  for  any  persoa  or  corporation  to  construct,  in  any  oftho  irrigation  districts 
provided  far  in  tnte  act,  any  dam,  reservoir,  canal,  or  other  hydraulic  work  for  irri- 
gation purposes  taking  water  from  designated  trunk  sections  upon  any  site  or  route 
cot  selected  und  designated  by  the  United  States  Irrigation  Survey  for  such  purposes. 

Sbc  5.  That  alt  runntng  waters,  perennial  or  intermittent,  in  the  irrigation  dis- 
tricts provided  for  in  this  act,  shall  be  divided  among  snob  irrigation  distriots  in  the 
following  manner,  to  wit : 

First.  In  any  irrigation  district  of  the  first  class  all  of  the  waters  running  therein 
may  be  used  for  irrigation  on  the  lands  designated  as  Irrigable  lands,  and  on  the 
lands  of  town  sites ;  but  waters  shall  not  be  used  for  irrigation  on  the  lands  of  such 
irrigation  districts  not  thns  designated  as  irrigable  lands,  or  which  are  not  town-site 
lands ;  and  waters  shall  not  be  taken  from  designated  trunk  sections  except  at  such 
places  as  are  designated  for  that  purpose  by  the  United  States  Irrigation  Survey. 

Second.  In  any  irrigation  district  of  the  second  class  all  of  the  waters  falling 
thereon  may  be  used  for  irrigation  on  the  designated  irrigable  lands  and  on  the  town- 
rite  lands,  and  all  the  waters  running  in  the  trunk  sections  of  such  irrigation  dis- 
tricts may  be  used  on  the  designated  irrigable  lands  and  on  the  town-site  lands ;  bat 
waters  shall  not  be  used  for  irrigation  ou  the  lands  of  such  irrigation  distriots  not 
thus  designated  aa  irrigable  lands  and  town-site  lands;  and  waters  shall  not  be 
taken  from  such  trnnk  sections  except  at  the  places  designated  for  that  purpose  by 
the  United  States  Irrigation  Survey. 

Third.  In  any  irrigation  district  of  the  third  class  all  of  the  waters  falling  on  or 
flowing  in  (ucli  irrigation  district  may  be  used  for  irrigation  on  the  designated  irri- 

Sble  lauds  and  on  town-site  lands;  but  waters  shall  not  be  used  for  irrigation  on 
)  lauds  of  sneb  irrigation  district  not  thus  designated  as  irrigable  lands  and  town- 
site  lands;  and  waters  shall  not  be  taken  from  designated  trunk  sections  except  at 
such  places  as  are  designated  for  that  purpose  by  the  United  States  Irrigation  Survey. 
Sec.  6.  That  whenever  a  catchment  area,  in  wbole  or  in  part,  or  the  reservoir  or 
reservoi's,  dam  or  dams,  or  other  head-works  or  cauals  of  any  irrigation  district,  as 

Slanned  by  the  United  States  Irrigation  Survey,  lie  within  the  boundaries  of  another 
tate  or  Territory  thau  that  to  which  the  chief  body  of  irrigable  lands  belong,  the 
people  of  the  irrigation  district  whose  lands  ate  irrigated  thereby  shall  have  the 
right  to  enter -upon  the  lands  where  such  waters,  sites,  and  works  are  situate,  for  the 
purpose  of  constructing,  maintaining,  and  protecting  the  same,  and  for  the  purpose 
of  protecting  and  using  the  forestsaudthe  pasturage  thereon;  audit  shall  be  unlawful 
to  levy  any  tax  on,  or  establish  any  obstruction  to  the  use  of,  snch  waters  and  such 
foreste  and  pasturage  by  the  State  or  Territory  wherein  they  are  situate ;  but  the 
Jurisdiction  over  snch  waters,  sites,  and  works,  for  the  purposes  contemplated  in  this 
act,  shall  belong  to  the  irrigation  district  owning  and  using  the  same :  Provided,  That 
the  State  or  Territory  wherein  they  are  situate  shall  consent  to  the  same  as  herein- 
after provided. 

Sic.  7.  That  all  the  lands  belonging  to  the  United  States  in  any  of  the  irrigation 
districts  provided  for  in  section  one  of  this  act  shall  remain  the  property  of  the  United 
States,  except  as  herein  provided,  to  wit : 

Pint.  Any  lands  designated  and  segregated  by  the  United  States  surveys  as  irri- 
gable lands  may  be  acquired  by  individuals  in  tracts  not  greater  than  eighty  acres 
under  the  provisions  of  the  United  States  statutes  for  the  acquirement  of  homesteads. 
Second.  Any  mining  lands  in  such  irrigation  districts  may  be  acquired  by  indi- 
.  vidua]*  nuder  the  statutes  of  the  United  States  pro vid tug  for  the  acquirement  of  such 
mining  lands- 
Third.  Any  coal  lands  lying  within  such  irrigation  districts  may  be  acquired  by 
individuals  under  the  statutes  of  the  United  States  providing  for  the  acquirement  of 
such  coal  lands. 

Fourth.  Any  town  sites  that  may  be  selected  in  such  irrigation  districts  may  be 
acquired  by  the  proper  persona  under  the  United  States  statutes  providing  for  the 
acquirement  of  town  sites. 

All  other  lands  in  the  irrigation  districts  are  hereby  declared  to  be  public  lands, 
to  remain  the  property  of  the  United  States,  and  to  be  held  for  tbe  ose  and  benefit 
of  the  people  oiths  irrigation  districts  as  forest  lands  and  as  pasturage  lands,  and  aa 
catchment  areas  or  sources  of  supply  for  the  waters  to  be  used  in  tbe  irrigation  dis- 
trict for  irrigation  and  for  other  beneficial  purposes;  and  snch  foreste  and  such  pastur- 
age may  be  need  by  the  people  of  saoh  Irrigation  districts  under  the  conditions  aud  re- 
strictions hereinafter  provided:  aud  all  sites  for  reservoirs,  canals,  dams,  and  other 
hydraulic  works  designed  for  Irrigating  purposes  which  may  be  selected  by  the 
United  States  Irrigation  Survey  shall  remain  the  property  of  the  United  !*»-*-■  *■>>— 
used  by  the  people  of  such  irrigation  districts,  under  the  conditions  and 
hereinafter  provided. 


3yGQOgIe 


180  IRRIGATION  AND  RECLAMATION  OF  ARID  LANDS. 

Sxc.  B.  That  the  owner  of  any  tract  of  land  designated  aa  irrigable  land,  acquired 
by  homestead  settlement,  with  title  inchoate  or  perfected-  or  .the  owner  of  any  tract 
of  land  designated  aa  irrigable  land  acquired  in  any  other  manner,  shall  have  the 
right  to  nae  any  waters  for  Irrigation  belonging  to  the  irrigation  district  in  which 
hia  tract  of  land  la  situate  not  otherwise  naed  and  appropriated,  and  shall  have  the 
right  to  be  served  from  any  Irrigating  canal  properly  located  for  that  purpose  by  the 
payment  of  the  proper  part  of  the  cost  of  the  oonstruction  of  the  irrigating  works 
upon  which  his  supply  of  water  is  dependent,  such  amonnt  to  be  determined  by  the 
commissioners  of  the  irrigation  district  who  are  hereinafter  provided  for,  in  compli- 
ance with  the  statutes  of  the  State  or  Territory  to  which  such  irrigation  district  be- 
longs: Provided,  That  snch  payment  may  be  extended  over  a  term  of  years  at  tho 
discretion  of  said  commissioners,  or  nnder  the  provisions  of  Btnte  or  Territorial  law. 

Sec.  9.  That  it  shall  be  unlawful  for  any  person  or  corporation  to  construct  dams, 
reservoirs,  canals,  or  other  hydraulic  works  for  Irrigation  purposes  in  the  irrigation 
districts  provided  for  in  this  act,  except  snch  as  are  authorized  by  the  commis- 
sioners ot  tbe  irrigation  district,  in  conformity  with  the  general  statutes  of  the  State 
or  Territory  in  which  tbe  irrigation  district  issitnate  ana  in  conformity  with  the  laws 
of  the  United  States;  and  no  person  or  corporation  shall  acquire  the  right  to  appro- 
priate and  use  water  for  irrigation  in  any  of  said  irrigation  districts  except  as  provided 
In  this  act. 

Sec.  10.  That  it  shall  be  lawful  for  tho  qualified  voters  of  any  irrigation  district, 
as  provided  in  section  one  of  this  act,  to  organise  themselves  into  a  body  .corporate 
and  politic,  with  powers  to  sue  and  be  sued,  and  right  to  use  a  seal,  for  the  purposes 
contemplated  in  this  act,  by  providing : 

First.  For  aboard  of  irrigation  district  commissioners  of  not  less  than  Ave  persons, 
who  shall  be  elected  by  the  qualified  voters  of  the  irrigation  district,  and  who  shall 
constitute  the  legislative  body  of  the  irrigation  district  to  enact  laws  and  rnlea re- 
lating to  the  use  of  the  waters  of.  the  district  for  irrigation  and  other  purposes,  and 
relating  to  the  ose  and  protection  of  the  timber  and  tire- wood  of  the  district,  and 
relating  to  the  use  and  protection  of  the  common  pasturage  of  the  district,  subject 
to  and  In  compliance  w  ith  the  statutes  of  the  State  or  Territory  in  which  snch  irriga- 
tion district  is  situate  and  in  conformity  with  the  laws  of  the  United  States. 

Second.  For  an  irrigation  court  to  adjudicate  questions  that  may  arise  under  the 
laws  and  rules  of  the  irrigation  district  relating  to  tbe  nse  aud  distribution  of  the 
waters  of  the  district,  the  protection  and  nse  of  the  timber  and  fire-wood  of  the  irri- 
gation district,  and  the  nse  and  proleotion  of  the  pastnrage  of  the  irrigation  dis- 
trict, and  to  provide  for  appeals  from  such  irrigation  court  to  higher  courts  of  the 
State  or  Territory. 

Third.  For  a  superintendent  of  Irrigation,  and  for  the  necessary  assistants,  as 
ebglneerB  and  water- masters. 

Fourth,  For  a  superintendent  of  forestry,  and  for  the  necessary  assist  mite,  aa  for- 

Fifth.  For  a  superintendent  of  pasturage,  and  for  the  neoessary  assistants,  as  herd- 
ers, should  they  be  deemed  necessary. 

Sec.  11.  That  it  shall  be  lawful  for  the  commissioners  of  each  irrigation  district 
to  provide  laws  and  rules  for  purposes,  to  wit : 

First.  For  tbe  use  of  all  the  waters  falling  within  the  catchment  area  of  the  irri- 
gation district,  for  the  irrigation  of  the  lands  of  the  irrigation  district,  and  for  other 
nseful  and  beneficial  purposes,  and  for  the  recovery,  by  drainage  and  other  hydraulic 
methods,  of  all  tbe  waters  used  in  irrigation,  and  for  other  public  purposes,  and  for  t 
determining  how  and  where  they  may  be  reased  within  the  irrigation  district  on 
the  lauds  designated  as  irrigable  by  the  United  States  Irrigation  Survey :  Provided, 
That  such  regulations  shall  be  in  conformity  with  the  general  statutes  of  the  State 
or  Territory  iu  which  the  irrigation  district  issitnate  and  in  conformity  with  the  laws 
of  the  United  States. 

Second.  For  the  nee  and  protection  of  the  timber  and  fire- wood  of  the  irrigation  dis- 
trict, in  conformity  with  the  general  statutes  of  the  State  or  Territory  in  which  it  is 
situate  and  in  conformity  with  tbe  laws  of  the  United  States. 

Third.  For  the  use  and  protection  of  the  pastnrage  of  the  irrigation  district,  in 
conformity  with  the  general  statutes  of  the  State  or  Territory  in  which  it  Is  situate 
and  in  conformity  with  the  laws  of  the  United  States. 

Sxc.  12.  That  it  shall  be  lawful  for  an;  State  or  Territory  iu  which  are  situate  any 
of  the  irrigation  districts  authorized  in  this  act  to  provide  by  general  statute  for  the 
purposes  herein  named,  to  wit ! 

First.  For  the  nse  of  the  waters  of  snch  irrigation  districts  for  service  on  the  lands 
selected  and  segregated  as  irrigable  lands  by  tbe  United  States,  and  for  other  useful 


and  beneficial  purposes;  and,  further,  for  the  construction  of  irrigating  works  nnder 
authority  of  the  commissioners  of  the  several  irrigation  districts  by  any  of  the  meth- 
ods, to  wit :  First,  by  the  co-operation  of  the  people  interested  therein ;  second,  by 
taxes  levied  on  the  lauds  irrigated ;  third,  by  the  issuance  of  irrigation-district  bonds, 
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the  interest  and  principal  to  be  paid  by  taxes  levied  on  the  land  irrigated ;  fourth, 
by  granting  to  persons  or  corporations  the  right  and  imposing  on  them  the  duty  of 
•applying  water  for  irrigation  and  other  beneficial  purposes,  through  the  agency  of 
irrigation  works,  for  a  term  of  twenty  -seven  years,  and  by  providing  that  the  services 
of  inch  persons  or  corporations  snail  be  paid  tor  by  the  users  of  the  water  at  just 
and  reasonable  rates  for  measured  quantities  of  water,  and  not  at  rates  per  acre  or 
quantity  of  land  Irrigated,  and  by  further  providing  that  at  the  expiration  of  twen- 
ty-seven years  from  \ae  beginning  of  the  first  service  of  water,  the  rights  and  duties  of 
mob  persons  or  corporations  shall  terminate,  and  all  such  irrigation  works  shall  there- 
upon become  and  be  the  property  of  the  irrigation  districts  to  which  they  pertain. 

Second.  For  the  nse  of  the  timber  and  fire-wood  of  such  irrigation  districts  for  do- 
mestic, mining,  and  other  purposes,  and  that  the  users  of  timber  and  wood  for  such 
purposes  shall  pay  to  the  commissioners  of  any  Irrigation  district  from  which  timber 
or  fire-wood  is  taken  an  amount  sufficient  to  cover  the  expense  of  the  maintenance 
of  the  forestry  organization  in  such  irrigation  district,  and  not  more  than  twenty 
par  centum  of  the  same  added  thereto;  and  all  revenue  derived  from  the  sale  of  tim- 


ber and  fire-wood  by  the  commissioners  of  any  irrigation  district  shall  be  used,  first, 
for  the  maintenance  of  the  forestry  organization  of  the  irrigation  district ;  and,  sec- 
ond, for  the  constrnotion  and  maintenance  of  irrigation  works.  And  the  forest  areas 
from  which  such  timber  and  fire-wood  are  taken  shall  be  designated  by  the  commis- 
sioners of  the  irrigation'  districts  in  such  manner  as  they  may  deem  wise  for  the 
protection  and  advantage  of  the  sources  of  the  water  supply  for  irrigation,  and  for 
the  protection  and  permanence  of  reservoirs  and  other  works  of  irrigation :  Provided, 
That  the  administration  of  snob  statutes  shall  be  relegated  to  the  irrigation  districts. 

Third.  For  the  nse  and  protection  of  the  pasturage  of  snch  irrigation  districts : 
Provided.  That  the  administration  of  such  statutes  shall  be  relegated  to  the  Irri- 
gation districts. 

8k.  13.  That  it  shall  be  Ian  fhl  for  any  State  or  Territory  in  which  are  situate  any 
of  the  irrigation  districts  provided  for  in  this  act  to  provide  by  statutes  for  the  or- 
ganization of  a  State  or  Territorial  board  of  irrigation  commissioners,  to  consist  of 
not  less  than  five  persons,  for  the  purpose  of  supervising  and  approving  all  contracts 
made  by  the  irrigation-district  commissioners  for  the  construction  ana  maintenance 
of  irrigation  works,  when  provision  is  made  to  pay  for  such  worns  by  the  issue  of 
irrigation-district  bonds,  or  when  contracts  are  made  with  persons  or  corporations 
for  the  constrnotion  and  maintenance  of  irrigation  works  for  a  term  of  years,  and 
neh  contracts  or  bonds  shall  not  be  valid  without  the  approval  of  the  State  or  Ter- 
ritorial board  ;  and  it  shall  be  the  duty  of  said  State  or  Territorial  board  to  disap- 
prove said  contracts  or  bonds  whenever  it  shall  appear  that  the  amount  stipulated 
to  be  paid  by  the  irrigation  district  for  the  construction  of  irrigation  works  is  excess- 
ive and  more  than  sufficient  for  the  economic  construction  of  such  irrigation  works, 
or  when  snch  works  are  not  properly  planned  to  serve  the  purposes  for  which  they 
we  intended,  or  when  proper  provision  is  not  made  for  the  prompt  and  complete 
payment  of  the  Interest  and  principal  on  bonds  or  other  obligations  of  the  irrigation 

Sic.  14.  That  it  shall  be  lawfnl  for  any  State  or  Territory  to  define  the  boundaries 
of  any  city  or  town  in  snch  State  or  Territory,  and  to  designate  the  waters  to  be  used 
in  such  city  or  town  for  domestic,  horticultural,  and  other  purposes,  but  not  for  agri- 
enltnral  purposes,  and  to  exclude  snoh  cities  or  towns  and  such  waters  from  the  irri- 
gation districts  and  from  the  operations  of  this  act,  and  to  regulate  by  general  statutes 
lie  conditions  under  whioh  waters  may  be  used  on  town  sites  segregated  from  the 
public  lands  or  laid  out  on  other  lands. 

Sic.  lb.  That  the  provisions  of  this  act  relating  to  the  organization  of  the  irriga- 
tion districts  as  expressed  in  sections  ten,  eleven,  twelve,  and  thirteen  shall  have  no 
force  or  effect,  and  the  benefits  and  privileges  of  the  act  relating  to  sites  for  reser- 
voirs, dams,  canals,  and  other  hydranlio  works  for  irrigation  purposes,  and  to  the 
protection  and  use  of  timber  and  fire-wood,  and  to  the  protection  and  nse  of  pastur- 
age ihatl  not  accrue  in  any  State  or  Territory  until  such  State  or  Territory  shall  have 
performed  the  followinge  acts,  to  wit : 

First,  n  shall  be  inonmbent  upon  such  State  or  Territory  to  provide  by  general 
italute  for  the  organization  of  such  irrigation  districts  by  the  election  of  commission- 
ers, and  for  the  organization  of  irrigation  courts,  and  for  the  election  or  appointment 
of  a  superintendent  of  irrigation  and  water-masters,  a  superintendent  of  forestry  and 
foresters,  and  a  superintendent  of  pasturage,  in  compliance  with  the  provisions  of 
this  act. 

Second.  It  shall  be  incumbent  upon  such  State  or  Territory  to  provide  by  general 
statute  for  the  use  of  waters  for  irrigation  and  other  purposes,  relegating  its  admin 
Mtration  to  the  several  irrigation  districts,  and  such  statute  must  he  in  conformity 
*ith  ths  provisions  of  this  act. 
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tion to  the  several  irrigation  districts,  and  such  statute  must  be  in  oonfonnity  with 


the  provision*  of  this  act. 

Fourth.  It  shall  be  incumbent  upon  such  State  or  Territory  to  provide  by  general 
statute  for  regulating  the  ase  and  protection  of  pasturage,  relegating  its  administra- 
tion to  the  several  irrigation' districts,  and  such  statute  must  be  in  conformity  with 
the  provisions  of  this  act. 

Fifth.  It  shall  be  incnm 

statute  for  the  condemnation,  ,  , 

Stmctive  water  rights  whenever  any  water  right  is  declared  improvident  or  obstruct- 
ive by  the  commissioners  of  any  irrigation  district,  and  such  statute  mnat  be  In  — — - 


formity  with  the  provisions  of  this  act. 

Siitn.  It  ■hall  be  incumbent  upon  such  State  or  Territory,  by  jol 

both  branches  of  its  legislature,  to  grant  the  rights  and  accept  the  duties  conveyed 


and  intrusted  by  this  act:  and  whenever  the  governor  of  any  such  State  or  Territory 
■hall  have  submitted  to  the  President  of  the  United  State*  such  Joint  resolutions  and 
such  general  statutes  as  are  nominated  in  and  required  by  thia  act,  then,  if  the  Presi- 
dent of  the  United  State*  shall  find  that  the  requirements  of  this  act  are  fully  and 
properly  met,  he  may  make,  and  le  hereby  authorised  to  make,  his  proclamation  set- 
'  ting  forth  the  fact  that  the  requirement*  of  this  act  have  been  properly  fulfilled  by 
such  State  or  Territory,  and  that  the  several  irrigation  district*  therein  are  author- 
ised to  proceed  with  their  organization,  and  are  entitled  to  all  the  right*  and  subject 
to  all  the  duties  expressed  and  implied  in  this  act,  and  thereupon  the  provision*  of 
thia  act  embraced  in  section*  ten,  eleven,  twelve,  and  thirteen  shall  have  force  and 
effect  a*  law. 
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IRRIGATION  AND  RECLAMATION  OF  ARID  LANDS. 


•     Washington,  IX  C,  April  8, 1889. 

The  committee  met  pursuant  to  call  of  tbe  chairman. 

Present :  Messrs.  Stewart  (chairman),  Allison,  Hiscock,  Plumb,  Gor- 
man, Jones  of  Arkansas,  and  Reagan. 

The  resolutions  forming  the  committee  and  prescribing  its  functions 
were  read,  as  follows: 

In  the  Senate  of  the  United  States, 

February  14,  1889. 

Knahrd,  That  a  select  committee  of  seven  Senators  be  appointed  by  the  President 
or  the  Senate,  to  be  known  as  the  Select  Committee  on  Irrigation  and  Reclamation 
of  Arid  Lands,  whose  duty  it  shall  be  to  consider  tbe  subject  of  irrigation  and  the 
beat  mode  of  reclaiming  the  arid  lands  of  the  United  States,  and  that  said  committee 
•ball  have  leave  to  sit  daring  tbe  recess  of  the  Senate,  and  shall  report  to  tbo  Senate 
at  tbe  meeting  of  Congress  in  December  next  what  legislation  is  necessary  for  such 
irrigation  ana  reclamation  ;  and  the  committee  may  employ  a  clerk  who  shall  be  paid 
six  dollars  per  diem  ont  of  the  contingent  fnnd  of  the  Senate. 

Under  the  foregoing  resolution  the  President  pro  tempore  appointed  Senators  Stew- 
art, Allison,  Plumb,  Hiscock,  Gorman,  Reagan,  and  Jones  of  Arkansas. 

In  tbe  Senate  of  the  United  States, 

February  2T>,  1883. 

RttoUtd,  That  tbe  Select  Committee  on  Irrigation  and  Reclamation  of  Arid  Lands, 
appointed  nnder  authority  of  a  resolution  of  the  Senate  of  February  14,  1WJ,  is 
hereby  authorized  in  pursuing  the  investigation  in  said  resolution  ordered,  to  hold  its 
session  and  to  take  testimony  at  any  place,  in  the  United  States,  and  to  employ  a 
stenographer  and  a  messenger;  the  expenses  of  such  investigation  to  be  paid  from 
the  contingent  fnnd  of  the  Senate.  The  committee  is  also  authorized  to  cause  ita 
proceedings  and  tbe  testimony  taken  before  it  to  bo  printed  from  time  to  time  as  it 
may  see  flt,  exclusively  for  its  use.  Any  subcommittee  appointed  by  said  coniuiitteo 
may  exercise  the  same  powers  as  the  full  committee. 

On  motion  of  Senator  Hiscock,  tbe  committee  adjonrned  to  meet  at 
St.  Panl,  Minn.,  August  1, 1889. 
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St.  Paul,  Minn.,  August.l,  1889. 

The  committee  met  pursuant  to  adjournment. 

Present  l  Messrs.  Stewart  (chairman)  and  Beagan  ;  also,  by  invita- 
tion of  tbe  committee  to  take  part  in  its  proceedings,  Director  J.  W. 
Powell,  of  the  Geological  Survey. 

The  Chairman.  The  committee  meets  here  far  the  purpose  of  hear* 
ing  what  the  delegation  from  Dakota  may  have  to  say  with  regard  to 
that  country. 

The  object  of  the  investigations  to  be  made  by  this  committee  is  the 
ascertainment  of  facts  touching  the  peculiar  conditions  of  tbe  different 
sections  of  the  arid  country,  with  a  view  to  legislation  in  tbe  future. 
As  there  are  several  gentlemen  here  from  different  parts  of  Dakota  we 
wonld  like  to  have  each  one  of  them,  or  as  many  as  may  be  able,  to 
speak  with  reference  to  their  localities ;  stating  what  water-sapply 
facilities  they  have ;  what  is  the  general  topography  of  their  sections ; 
what  they  have  done  in  the  way  of  irrigation,  and  what  is  tbe  necessity 
for  it,  giving  their  reasons  therefor. 

RBMARKB  OF  B.  V.  SKAILEY,  OF  ST.  PAUL,  KIHN. 

Mr.  Chairman  and  gentlemen,  the  chairman  of  our  Chamber  of  Com- 
merce, Mr.  Bishop,  was  not  able  to  be  here  this  morning,  and  be  has 
directed  me  to  offer  to  the  committee  the  nse  of  this  chamber,  as  has 
been  already  done  by  the  secretary,  and  to  express  to  you  in  a  few 
words  the  very  cordial  interest  we  feel  here  in  St.  Paul  in  the  work  of 
this  committee.  It  was  with  great  satisfaction  we  learned  that  you 
had  selected  this  city  for  tbe  place  of  your  first  meeting  and  point  of 
departure  through  the  West. 

Bt  Paul's  trade  relations  extend  over  tbe  whole  northern  part  of 
what  is  known  as  tbe  arid  belt ;-  that  is  to  say,  we  have  a  direct  interest 
in  tbe  development  of  the  entire  region  from  here  to  the  Pacific  coast, 
a  great  part  of  which  will  be  the  scene  of  your  labors  and  researches. 

Poitnnately  our  own  State  of  Minnesota  is  not  iu  need  of  irrigation, 
and  heretofore  we  have  never  regarded  Dakota  as  a  region  where  irri- 
gation was  essential  to  the  production  of  crops.  But  in  recent  years, 
u  these  gentlemen  from  that  region  will  tell  you,  a  sentiment  has  grown 
up  there,  through  necessity,  in  favor  of  increasing  its  water  supply  by 
means  of  artesian  wells. 

When  you  get  west  of  Dakota  you  come  to  Montana,  which  is  entirely 
a  region  where  the  rain-fall  must  be  supplemented  by  irrigation,  if.Buo- 
aessfnl  farming  is  to  be  carried  on.    Beyond  that  tbe  whole  of  the 
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Territory  of  Idaho,  which  we  also  regard  as  within  onr  trade  region, 
must  be  classed  as  a  country  suitable  for  irrigation,  with  a  considerable 
portion  also  of  Washington  Territory. 

Now,  gentlemen,  I  shall  detain  yon  only  to  say  that  in  the  development 
of  this  conntry  St.  Pan)  has  a  great  and  growing  interest,  and  we  de- 
sire also,  when  we  can,  to  second  yonr  labors  and  to  assure  yon  of  oar 
hearty  interest  in  them.  It  was  with  pleasure  we  beard  that  the  National 
Government  had  taken  np  this  work  of  inquiry  by  the  appointment  of 
a  committee  so  thoroughly  competent  to  deal  with  the  subject,  and  we 
trust  that  something  more  may  come  out  of  its  labors  than  the  prepara- 
tion of  a  report.  We  have  hope  that  the  gentlemen  of  this  committee 
will  second  the  efforts  of  the  people  in  these  new  States,  and  that  the 
General  Government  will  give  to  that  people  some  model  systems  of 
irrigation ;  that  they  may  show  what  it  is  possible  to  do  on  a  large  scale 
with  some  of  the  great  rivers  that  now  ran  waste  to  the  sea. 

STATE  KEHT  OF  A.  W.  BDHT,  OF  HUKOH,  laADLI OQOTTTT,  DAKOTA, 

Mr.  Chairman  and  gentlemen,  I  appear  before  yoa  as  a  representative 
of  Beadle  County,  in  central  Dakota,  having  been  sent  here  by  the 
county  commissioners  of  that  county  to  present  to  yon  the  question  of 
sinking  artesian  wells  for  the  purposes  of  irrigation.  That  question  is 
one  of  great  importance  to  the  people  of  Dakota. 

I  first  went  to  Dakota  in  the  fall  of  1881,  and  moved  there  to  live  ia 
the  spring  of  1882.  At  that  time  there  was  little  or  no  settlement  in 
that  country. 

During  the  winter  of  1880  and  1881  there  was  in  that  ooantry  what 
might  be  called  abnormal  snow— an  extraordinary  deposit  of  snow; 
That  snow  melted  and  filled  all  the  lake  beds  and  low  places  with  water; 
During  the  summer  of  1882  we  had  rains  frequently — heavy  rains.  X 
know  that,  because  I  was  out  on  my  claim  In  a  tent,  and  we  got  wet 
nearly  every  day. 

Every  summer,  from  Hay  until  along  in  July,  we  had  copious  rains, 
which  replenished  those  low  places  on  the  race  of  the  prairie.  Then  we 
had  plenty  of  moisture.  I  was  enchanted  with  the  ooantry,  because  I 
saw  that  everything  grew  luxuriantly.  That  season  what  little  crape 
were  there,  what  little  matured,  were  good,  and  the  vegetables  of  every 
description  grew  to  mammoth  size.  We  are  all  well  satisfied  that  the 
soil  of  that  Territory  is  very  fertile,  and  that  the  possibilities  of  its  pro- 
duction bas  not  been  ascertained. 

In  1883  it  was  a  dryer  season,  still  we  bad  plenty  of  moisture  oe  the 
surface  and  we  had  good  crops.  The  summer  of  1884  came,  and  it  was 
dryer  still;  and  since  that  time  it  has  continued  to  grow  dryers  "" 
the  supply  of  water  which  we  had  obtained  in  1881  and  1883  I 
exhausted. 

Thousands  of  men  went  into  that  country  in  1883  and  1883  and  made 
their  homes  there.  I  bad  followed  a  professional  life  for  a  good  many 
years,  bat  I  sought  rest  from  its  exhausting  demands,  and  what  wealth 
i  have  in  all  this  world  is  now  in  fanning  interests  in  that  ooontry,  and 
what  I  now  tell  you  I  have  seen,  experienced,  and  know. 

The  Boil  of  Dakota  is  a  black  soil  from  16  to  20  inches  thick;  Under- 
neath  it  through  that  section  of  the  Territory— central  Dakota— ties 
what  may  be  called  red  clay,  hard  and  Almost  impervious  to  water. 
Therefore,  when  the  water  falls  upon  the  surface  of  the  earth  it  is  kept 
on  this  subsoil ;  so  that  wben  the  rains  are  over  vegetation  may  draw 
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from  this  supply.  Hie  only  thing  is  to  get  the  water  into  the  ground. 
When  I  went  to  Dakota  artesian  wells  were  not  thongbt  of.  I  think 
the  first  discovery  made  in  that  direction  was  by  the  railroad  companies, 
who  dug  wells  to  supply  their  trains  with  water. 

Mr.  Chairman,  yon  say  that  yon  wish  to  know  facts.  "We  of  Dakota 
dislike  to  have  oar  country  referred  to  as  an  arid  country.  We  have 
always  insisted  that  we  had  one  of  the  grandest  countries  in  the  world, 
vet  to-day,  while  still  clinging  to  that  belief,  we  mast  admit  that  the 
farming  of  that  country  is  substantially  reduced  to  a  question  of  laek. 
It  is  this  way :  In  the  west  or  northwest  you  will  see  the  cloods  rise. 
Too  have  200  acres  lying  out  A  shower  seems  to  hover  in  the  sky. 
After  two  or  three  seasons  yon  will  watch  that  threatening  shower  with 
as  strong  an  interest  as  yon  would  a  little  child  that  might  eome  into 
danger,  in  the  hope  that  it  may  come  across  yonr  farm  and  give  yon 
water  on  yonr  wheat  I  mention  that  to  show  the  feeling  of  every  man 
in  that  country  who  has  crops  in  the  ground  upon  which  he  is  relying  for 
subsistence. 

The  crops  that  we  raise  in  Dakota  are  wheat  rye,  barley,  potatoes, 
all  kinds  of  vegetables,  and  oats.  We  have  some  snow  in  the  winter 
time,  but  we  have  not  had  a  heavy  fall  since  1882.  The  vegetables  and 
grain  start  well  in  the  spring,  because  there  is  sufficient  moisture.  If 
in  the  month  of  May,  after  the  crops  begin  to  draw  on  the  soil,  we  could 
have  some  moisture  to  open  the  land  we  would  not  have  any  fear  that 
we  would  have  perfect  crops.  So  that  the  application  of  water  to  the 
land  at  that  time  of  the  year  would  be  beneficial  to  the  crops.  We  often 
start  our  plows  when  the  wheat  is  off  the  stubble.  Last  fall  the  ground 
was  very  dry  and  we  plowed  it  and  it  lay  there,  and  the  wheat  and  the 
oats  never  sprouted  during  all  the  fall ;  but  I  believe  that  if  arteaiau- 
well  water  or  reservoir  water  could  have  been  put  upon  that  laud  and 
allowed  to  lay  on  the  subsoil  during  the  winter,  there  wonld  have  been 
sufficient  moisture  to  have  perfected  the  crops  of  small  grain  withont 
further  assistance. 

I  am  not  here  to  advance  theories ;  I  am  no  civil  engineer ;  I  under- 
stand nothing  about  the  systems  of  irrigating,  but  I  will  say  to  you 
that  as  you  go  from  Sioux  Falls,  which  1  understand  you  are  to  visit 
up  through  Huron  and  Jamestown,  on  your  way  westward  out  of  the 
Sioux  Valley  on  to  the  table-lands,  which  you  will  find  lie  in  long  wavy 
rolls  like  waves  of  the  sea  with  high  ridges  rnnning  in  various  direc- 
tions, sometimes  the  points  of  those  ridges  coming  together,  there  yoa 
will  find  places  for  artesian  wells  from  which  miles  and  miles  of  land 
may  be  filled  with  water. 

Senator  Reagan.  Be  good  enough  to  state  to  ns  the  extent  to  which 
artesian  wells  have  been  obtained  in  Dakota. 

Hr.  Buet.  I  was  about  to  proceed  to  that.  In  1885  the  city  of  Hu- 
ron, which  at  that  time  bad  the  Holly  water  works  system  of  supply- 
ing water,  came  to  the  conclusion  that  they  would  sink  an  artesian  well. 
They  had  been  induced  to  do  this  on  account  of  the  well  at  Miller,  40 
miles  away,  and  one  at  Hitchcock,  and  another  at  Groton.  The  well  at 
Huron  was  completed  in  September,  1886.  I  have  here  a  statement 
showing  the  different  formations  through  which  the  drill  passed  when 
that  was  sank.    It  is  as  follows; 
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Huron  artesian  well  sunk  during  tie  mosIa  of  September,  1886 
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*  Thlo  ame  to  cap  of  water-besring  rock. 

Then  went  down  61  feet  deeper  through  hard  sand  rock  and  gray  lime  but  stopped, 
•a  appropriation  gave  out,  and  as  sufficient  water  for  all  pnrpoae*  was  found  it  wii 
considered  wise  not  to  go  deeper.  The  flow  of  thil  well  ie  1,400  gallons  per  minute. 
When  oloaed  there  is  a  pressure  of  170  pounds  to  the  square  Inch. 

Alkx.  McI-vtosh, 
Water  Commieeioner,  Cits  «f  Bvron. 
Huron,  Dak.,  Jane  13,  1889. 

When  this  well  was  completed  and  the  water  pat  in  motion,  confined 
in  the  pipe,  it  went  straight  out  of  the  pipe  into  the  air  nearly  100  feet. 
The  pressure  was  170  pounds  to  the  square  inch.  The  water  from  that 
well  is  as  clear  and  pore  as  the  water  which  flows  from  the  springs  in 
the  Vermont  hills  and  mountains.  It  is  wholesome  water.  I  use  it  in  . 
my  family,  and  others  do.  It  takes  kindly  to  vegetation  also.  I  am 
now  using  it  in  town  on  trees  of  various  kinds,  upon  white  clover,  upon 
red  clover,  upon  timothy  and  other  grass,  upon  crops  and  vegetables  of 
various  kinds,  and  even  on  house  plants.  Pot  plants  flourish  under  its 
application.  The  well  at  Miller,  40  miles  west,  has  a  double  flow.  I  do 
not  know  the  pressure  of  that  well.  They  have  not  yet  utilized  the 
pressure.  The  well  has  been  Bank,  bat  they  are  not  running  it,  because 
they  have  not  the  means  to  inaugurate  a  system  of  water- works. 

There  is  a  well  140  miles  north  of  Huron,  at  Hitchcock,  said  to  have 
a  pressure  of  200  pounds.  That  well  runs  a  grist  and  feed  mill.  Be- 
sides that  they  have  a  lake  a  little  west  of  the  town  which  at  one  time 
was  half  a  mile  long  and  80  rods  wide.  That  lake  afforded  a  large 
amount  of  evaporation  and  made  things  look  cheerful.  A  gentleman 
complained  of  that  lake  because  a  portion  of  it  came  on  three  acres 
of  his  land.  He  commenced  suit  against  the  town,  he  being  one  of 
300,000  in  Dakota  who  objected  to  water.  He  enjoined  tbe  town  from 
proceeding.  I  defended  the  town.  Of  course  I  did  not  suppose  he 
could  get  more  than  nominal  damages.  The  result  of  the  Bait  was  that 
this  lake  was  lowered  and  the  water  was  turned  from  this  man's  land 
and  allowed  to  proceed  in  another  direction.  The  farmers  on  the  other 
Bide  of  the  town  had  "  caught  on,"  if  yon  will  allow  the  expression, 
and  bad  the  water  Bent  out  over  their  farms.  The.  water  rune  some 
7  miles  after  having  done  duty  in  the  grist  mill  and  lands  in  a  little 
place  called  Wall  Lake,  and  30  rods  each  way  from  the  stream  yon 
can  see  the  difference  in  the  grass  from  that  which  is  beyond  that  dis- 
tance. 
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I  wish  to  mention  one  thing  further  in  this  connection.  In  the  spring 
of  1882  I  vent  oat  on  my  homestead  and  staid  there  until  I  could  see 
growing  100  acres  of  wheat,  which  I  had  assisted  with  my  own  hands 
in  patting  in.  Id  tbe  spring  of  1882  when  we  went  out  in  the  morning 
to  see  about  our  stock  or  after  our  oxen  and  horses  we  would  have  to 
wear  rubber  boots,  because  it  would  wet  our  leather  boots  through  in  a 
short  time.  But  this  Bummer  I  venture  to  say  that  there  has  been  no 
morning  since  the  first  of  July  that  I  could  not  step  out  in  that  grass  in 
my  stocking  feet  and  not  be  seriously  inconvenienced. 

Oar  belief  in  that  country  is  that  if  we  can  fill  up  those  ponds  and 
low  places  with  water  so  that  we  can  have  evaporation  it  will  mate- 
rially help  humidity.  We  believe  that  if  we  could  have  a  sufficient 
number  of  wells  to  supply  the  water  we  could  raise  trees  without  any 
trouble,  because  we  find  the  trees  grow  finely  under  it.  Hundreds  of 
thousands  of  dollars  go  East  every  year  for  coal  which  comes  to  Da- 
kota, goes  into  the  grate,  and  out  of  the  chimney  in  smoke  with  no  com- 
Sinsaling  return  from  it.  It  is  a  dead  investment  because  nsed  for  cook- 
g  purposes  and  heat  But  send  those  streams  out  over  those  prairies 
and  down  those  runs,  and  we  could  raise  trees  for  our  fuel  and  thus  save 
a  heavy  drain  upon  the  country. 

I  am  aware  that  there  are  a  great  many  theories  upon  the  subject  of 
irrigation.  They  Bay  that  moist  winds  come  from  Japan  and  strike  the 
Rocky  Mountains  and  there  become  condensed  because  of  the  frigidity 
that  is  up  in  those  mountains.  While  it  is  possible  that  those  vapors 
and  currents  of  moist  air  are  arrested  by  that  process,  still  we  have  some 
compensating  circumstances  to  consider.  The  moisture  may  uot  come 
to  us  in  the  form  of  vapor,  but  may  it  not  come  down  through  the  crev- 
ices of  those  rocks  and  subterranean  passages  in  an  inexhaustible  sup- 
ply of  water!  Whatever  may  be  the  theory  of  those  who  think  that 
this  water  may  become  exhausted,  if  we  can  get  what  is  there  we  would 
ask  that  you  give  us  that.  We  have  gone  to  that  country  to  develop 
it,  to  add  to  the  riches  of  this  mighty  nation,  and  we  ask  that  we  be 
properly  assisted,  that  we  may  be  able  to  raise  oar  wheat  and  grain  in 
Bach  quantities  and  at  such  reasonable  prices  that  no  man  may  have  a 
contar  on  bis  neighbor's  daily  broad. 

The  Chairman.  To  what  extent  have  you  explored  this  artesian  belt! 
How  wide  apart  are  your  wells  at  different  points  1 

Mr.  Bubt.  There  is  one  at  Miller,  40  miles  west ;  oae  20  miles  north; 
two  at  Aberdeen ;  one  at  Groton,  and  then  our  well. 

The  Chairman.  Do  these  wells  of  which  you  speak  follow  the  line  of 
tbe  river,  or  are  they  anywhere  across  the  plains  f 

Mr.  Burt.  Across  the  plains.  There  is  one  more  point,  Highmore, 
which  stands  upon  tbe  Missouri  and  James  River  valleys. 

The  Chairman.  Have  not  wells  been  sunk  that  failed,  that  did  not 
strike  tbe  belt! 

Mr.  Buot.  Not  that  I  know.  Over  the  divide,  still  going  toward  the 
Missouri,  there  is  a  flowing  well. 

The  Chairman.  Then,  at  all  points  where  they  have  Bank  the  wells 
sufficiently  deep  they  have  struck  water  I 

Mr.  Burt.  Yes.  So  well  satisfied  are  the  business  men  of  Huron 
about  water  that  when  they  make  a  contract  with  any  one  to  sink  a 
well  they  do  not  ask  about  water. 

Senator  Rkaoan.  What  is  the  depth  of  those  wells  t 

Mr.  Burt.  The  well  at  Highmore  is  1,652  feet  That  stands  upon 
the  summit  of  the  divide  between  the  James  and  the  Missouri  River 
valleys.    The  depth  of  our  well  I  have  stated.     I  am  not  able  to  give 
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the  depth  of  the  other  wells.  In  order  to  show  the  power  of  this  well 
at  Huron,  I  desire  to  submit  to  the  committee  a  photograph  taken  in 
Jnly  last  of  the  streams  of  water  from  the  hose  ased  for  fire  purpose* 
Upon  the  back  yon  will  find  some  memoranda  which  may  interest  yon. 
I  have  had  hard  work  many  times  to  convince  eastern  people  that  there 
was  not  some  artificial  power  behind  that  water.  But  this  photograph 
represents  the  stream  as  it  comes  from  the  bowels  of  the  earth  by  natu- 
ral forces.  That  block  [indicating  on  a  photograph]  is  abont  three- 
quarters  of  a  mile  from  the  well.  Water  is  forced  through  the  main. 
We  bare  never  had  any  trouble  abont  it.  There  never  has  been  any 
cessation  of  that  pressure.  For  one  year  we  kept  the  fires  banked  at 
the  Holly  water-works  for  fear  that  the  well  might  go  back  on  ns;  bat 
it  has  never  failed,  and  now  we  do  not  watch  it 

The  Chairman.  Has  there  been  any  decrease  in  the  volome  of  the 
water  from  any  of  tboae  wells  T 

Mr.  Bust.  Not  that  I  know.  At  Aberdeen  there  are  two  wells  150 
feet  apart,  and  the  sinking  of  one  did  not  affect  the  other. 

The  Chairman,  As  I  understood  yon  in  reading  the  list  of  the  dif- 
ferent layers  through  which  the  drill  passed  yon  gave  sandstone  as  the 
rock  carrying  the  water. 

Mr.  Bdrt.  White  sandstone. 

The  Chairman.  Is  it  all  cross  grain  T 

Mr.  Bust.  They  tell  me  it  is  porons  like  a  sponge. 

The  Chairman.  What  was  the  thickness  of  that  layer?  I  believe 
yon  gave  it  as  some  60  feet,  did  yon  not  1 

Mr.  Bdrt.  I  do  not  remember  the  figures — 40  feet,  I  believe. 

The  Chairman.  Do  yon  know  what  was  the  thickness  they  met  with 
in  that  water-bearing  rock  In  tbe  other  wells  T 

Mr.  Burt.  I  do  not. 

Tbe  Chairman.  Whether  It  maintained  a  uniform  thickness  or  not  f 

Mr.  Bdrt.  I  do  not  know. 

Senator  Reagan.  In  boring  these  wells  hare  yon  come  across  coal 
or  illuminating  gasl 

Mr.  Burt.  As  to  the  coal,  we  have  not.  When  they  drill  through 
this  rock  it  becomes  powder,  and  as  it  is  necessary  to  fill  the  bole  with 
water  they  follow  it  down  with  a  pipe  and  work  the  drill  inside,  and 
whatever  comes  up  is  ground  so  fine  that  unless  yon  are  specially  look- 
ing for  coal  yon  would  not  notice,  though  you  might  pass  through  it. 
The  men  who  sunk  this  well  were  not  thinking  of  coal,  only  of  water, 
and  no  observation  was  made.  In  this  connection  I  would  like  to  say 
that  if  the  Government  desires  knowledge  of  the  geology  of  that  coun- 
try it  could  find  no  better  way  of  ascertaining  the  formation  of  that  soil 
than  by  sinking  wells.  I  believe  that  it  will  be  discovered  in  time  that 
coal  is  in  certain  portions  of  that  section  of  the  country. 

Director  Powell.  I  believe  you  hare  mentioned  seven  artesian  wells 
in  your  section  of  country,  the  deepest  of  which  is  1,500  feet. 

Mr.  Burt.  That  at  Highmore  is  1,562  feet. 

Director  Powell.  In  what  direction  is  the  general  drainage  at  the 
surface  T 

Mr.  Burt.  The  general  direction  of  the  flow  at  the  surface  is  on  tbe 
east  side  of  this  divide  of  which  I  spoke.  There  it  all  flows  toward  the 
James  Hirer,  and  on  the  west  towards  the  Missouri,  and  there  is  a  gen- 
eral lay  of  tbe  country  sloping  in  that  direction.  There  are  little  runs 
and  low  places,  little  hollows  that  mn  back  into  tbe  country  40  or  50 
miles  and  flow  down  across  tbe  prairie,  and  after  awhile  they  grow 
deeper  and  deeper  when  yon  come  into  the  vicinity  of  the  river  where 
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•11  this  drainage  goes.  Those  places  are  innumerable  all  over  that 
vaBey. 

Director  Powbll.  The  general  drainage  is  eastward  into  the  James 
Si  vert 

Mr.  Bust.  Yes. 

Director  Powell.  The  deepest  well  is  1,552  feet,  and  about  800  feet 
down  near  the  va^ey  of  tbe  James  f 

Mr.  BUBT.  Eight  hundred  feet 

8TATEXEHT  OF  JOHN  B.  WILBOH,  OF  DEADWOOD. 

Hr.  Chairman  and  gentlemen,  it  is  proper  I  should  Bay  I  am  not  a 
delegate  to  this  meeting.  I  am  here  by  courtesy  of  your  committee 
and  of  the  committee  that  was  sent  here  by  tbe  Fanners'  Alliance,  of 
Dakota. 

I  have  here  some  statements  made  by  responsible  parties  in  the  sec- 
tion of  tbe  country  in  which  I  live.  These  statements  are  in  the  shape 
of  letters,  and  while  only  portions  of  the  letters  relate  to  the  subject 
which  yen  are  investigating,  yet  I  snbmit  them  for  your  inspection. 

I  reside  in  Lawrence  County,  at  Deadweod,  in  tbe  section  known  as 
the  Black  Hills.  It  is  the  area  of  country  lying  between  the  forks  of 
the  Cheyenne  River,  in  southwestern  Dakota,  embracing  six  or  eight 
million  acres  of  land.  It  is  that  portion  of  tbe  country  ceded  in  the 
Indian  treaty  of  February  28, 1877.  It  is  a  country  that  up  to  within 
tin  last  few  years  was  more  widely  known  for  its  mining  resources 
than  for  its  agricultural  interests.  But  to-day  tbe  agricultural  and 
stock  interests  of  the  Black  Hills  are  in  tbe  ratio  of  4  to  1  of  its 
mining  interests. 

We  have  in  that  section  a  belt,  156  miles  long  and  from  80  to  10  miles 
wide,  of  rough,  mountainous  country,  and  that  is  known  as  mineral 
land,  yet  at  tbe  same  time  is  eovered  by  vast  forests  of  pine  timber.  All 
through  those  hills  are  beautiful  parks  that  are  very  productive,  and 
that  are  utilized  for  agricultural  purposes.  Generally  the  rain-fall 
about  the  hills  has  been  sufficient  for  agricultural  purposes,  and  farm- 
ing has  been  reasonably  so  for  the  home  markets. 

I  desire  to  submit  first  some  arguments  as  to  the  necessity  for  irriga- 
tion in  Dakota,  and  in  doirfg  so  shall  read  the  statement  of  a  gentle- 
man named  Samuel  Cnsbman,  an  insurance  agent,  who  engaged  in 
loaning  on  farm  lands,  he  being  a  resident  of  Colorado  for  eighteen  years, 
a  genttoaMHi  of  wide-experience  and  perfectly  familiar  with  tbe  conn  try : 

Dwiagny  residenc*  in  Colorado,  from  i860  to  1978, 1  watched  the  stead;  and  sub- 
atMtial  pfOgaew  of  ini|[ation  with  more  than  ordinary  Interest.  Three  yean  ago  I 
has  an  opportunity  of  it  i  In  fating  the  remarkable  advance  in  tbe  business  since  1878. 
I  wee  iBisaanad  in  Denver  by  capitalists  that  irrigation  securities,  especially  the  older 
ditch  companion,  that  were  selling  all  the  water  they  could  furnish,  were  the  best  in 
the  market,  being  regarded  as  sale,  profitable,  and  likely  to  be  still  more  profitable. 
At  »y  laat  visit  to  Colorado  I  saw  an  uncultivated  160,  as  dry  and  barren  as  in  the 
Old  days,  right  in  the  midst  e-f  cultivated  and  well-watesed  farms.  On  the  natural 
nonnd  there  was  the  same  old  tufts  of  bunch- grass,  12  to  IB  inches  apart,  and  on  the 
We  spaces  between  the  same  old  cactus  was  crawling,  while  just  over  the  fences 
were  the  finest  crops  of  clover,  alfalfa,  timothy,  wheat,  oats,  etc.,  I  ever  saw  in  any 
country.  The  change  was  dne  to  water  alone,  no  manure  or  fertilizer  of  any  kind 
Mag  meuifad  on  that  rich  soil  that  lacked  nothing  but  water. 

I  have  been  a  resident  of  Bead  wood  since  1H7B,  and  for  eight  years  have  been  doing 
insurance,  and  for  the  past  five  have  been  fn  the  farm-loan  business.  My  business 
has  take*  snoOT  *  OOBaJlerable  portion  of  the  agricultural  country  surrounding 
W4»sxABlUl«nin«aoraaaadeMt.    There  are  an  faraning  lands  in  the  whole  sec- 
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tlon  that  are  not  or  would  not  be  mora  valuable  for  irrigation.  Those  lying  adjacent 
to  the  bill*  reoeive  more  showers,  and  in  an  average  year  rains  an  average  crop. 
Twelve  or  fifteen  miles  from  tbe  hills  the  showers  are  light,  and  at  85  or30  milea 
they  amount  to  nothing.  Tbere,on  aa  rich  soil  as  can  be  found  in  the  world,  tbe 
crops  come  forward  with  tbe  spring  showers  and  rain,  and  up  to  tbe  middle  of  June 
look  well  |  then  they  begin  to  burn  up  with  tbe  drouth  and  frequently  are  Dot  worth 
harvesting.  In  some  of  these  localities  fanners  have  taken  out  short  ditches,  enough 
to  cover  a  portion  of  their  farms.  Cropa  under  the  ditches  are  wonderful  and 
repeat  tbe  Colorado  experience.  I  know  of  no  part  of  Colorado  where  there  is  greater 
Deed  and  greater  demand  (or  irrigation  canals  than  on  each  side  of  the  Belle  >  ourcho 
River.  It  can  not  fail,  in  my  judgment,  to  prove  a  highly  profitable  enterprise  to 
take  tbe  water  of  the  Red  Water  and  distribute  it  over  the  thousands  of  acrvaof  rich 
but  arid  lands  lying  beneath  the  canal  survey. 

Now  permit  me  to  call  to  your  attention  a  map  of  that  country,  show- 
ing the  land  that  will  be  open  to  settlement,  the  Indians  being  wilting, 
by  the  act  of  the  last  Congress.  [Exhibiting  map.]  That  [indicating] 
is  the  land,  the  part  which  is  colored  light  The  section  of  tbe  hills  in 
which  I  live  is  the  section  between  the  two  forks  of  the  Cheyenne  River. 
I  am  personally  acquainted  with  a  great  deal  of  tbe  land  lying  between 
the  Missouri  and  the  Cheyenne  Rivers,  and  also  with  that  portion  of 
the  Indian  reservation  to  be  open  to  settlement  and  lying  north  of 
the  Cheyenne  River.  1  see  in  the  hall  a  resident  of  St.  Paul,  Mr. 
Blakely,  who  can  give  yon  a  better  description  of  that  land  than  I  can; 
bnt,  in  my  judgment,  no  finer  piece  of  land  can  exist  than  that  is. 

Tbe  Chairman.  What  are  the  hopes  for  obtaining  water  there  9 

Mr.  Wilson.  From  my  knowledge  of  the  country  it  is  impossible  to 
utilize  the  Cheyenne  River  for  that  purpose.  The  river  there  lies  deep 
within  its  banks,  and  to  construct  ditches  and  dams  is  impossible. 
When  Major  Powell  visits  that  country  be  may  be  able  to  give  tbe  com* 
tnittee  more  information  than  I  can.  I  simply  call  it  to  your  attention 
to  show  the  area  of  country  that  can  be  benefited  by  irrigation.  The 
General  Government  owns  that  land,  a  large  extent  of  it,  and  it  sbonld 
make  these  experiments  there.  By  bo  doing  it  will  enhance  the  value 
of  that  land  very  much.  Unless  something  be  done  to  secure  irrigation 
in  that  country  farms  there  will  be  valueless. 

The  Star  and  Bollock  Stock  Company  owns  land  lying  in  the  Belie 
Fourche.    The  secretary  of  that  company  writes : 

We  have  a  very  great  interest  in  this  matter,  in  that  we  own  over  2,000  aorea  of 
land  under  tbe  line  of  the  proposed  ditch  aod  are  engaged  in  farming  and  stock-rais- 
ing. A  bountiful  supply  of  water  is  absolutely  neeessary  to  the  success  of  our  busi- 
ness, and  the  experience  of  the  past  ten  years  satisfies  us  that  tbe  proposed  system  of 
irrigation  Is  essential  to  the  successful  cultivation  of  this  entire  valley.  There  can 
lie  some  30,000  or  40,000  acres  covered  by  tbe  proposed  ditch  and  a  very  large  portion 
of  this  land  is  of  the  host  quality.  In  our  stock  business  and  tbe  farming  operations' 
connected  therewith  we  shall  require  from  GOO  to  700  inches  of  water  annually,  and 
there  is  no  question  but  that  with  the  rapid  settlement  of  this  section  which  will 
speedily  follow  the  location  of  this  ditch  there  will  be  a  demand  for  all  the  water 
obtainable  and  that  land  values  will  very  greatly  increase.  Every  acre  of  tillable 
land  that  can  be  irrigated  is  fairly  worth  $10  per  acre,  and  when  it  is  actually  cov- 
ered by  the  ditch  will  be  readily  worth  (30  per  acre. 

I  have  a  statement  here  which  Major  Powell  will  verify,  to  the  effect 
that  to  irrigate  an  acre  of  land  it  requires  a  foot  of  water  over  the  land 
to  be  irrigated. 

The  Chairman.  A  foot  deep  is  12  inches  deep  over  the  area  to  be 
irrigated  1 

Mr.  Wilson.  Yes.  I  will  read  an  extract  from  a  pamphlet  prepared 
by  tbe  Arkansas  River  Land  and  Canal  Company  : 

Experience  proves  that  tbe  amount  of  wate 
when  irrigation  is  required,  is  equivalent  to  3< 
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S"od  »t  once,  or  that  I  cubic  foot  per  second,  flowing  night  and  day  for  one  bandied 
ys,  will  irrigate  80  acres  of  land.  The  well,  the  wind-mill  pump,  or  even  the  over- 
flowing artesian  well,  which  suggest  themselves,  are  thus  seen  to  be  entirely  inade- 
quate for  even  a  mall  farming,  and  the  only  method  is  by  canals  and  ditches. 

The  very  high  price  obtained  for  garden  and  field  products  caused  the  iirst  settlers 
to  construct  ditches  that  would  cover  a  few  farms  along  the  stream,  which,  could  be 
ehesply  made.  Usually  this  was  done  by  co-operation,  each  farmer  taking  his  team 
and  doing  a  certain  portion  of  the  work.  The  success  of  these  first  attempts  finally 
attracted  tho  attention  of  capitalists,  and  it  was  found  that  the  water  paid  as  great 
•  revenue  as  the  land,  and  the  two  were  necessarily  joined. 

When  the  Greeley  colonists  built  their  main  ditch,  a  water  right  for  80  acres  of  land 
cost  from  J75  to  $100.  Now,  twelvo  years  later,  the  same  right  wonld  sell  for  more 
than  $1,000.  This  right  must  bear  its  proportionate  share  of  the  expense  of  superin- 
tendence and  repairs,  usually  in  smaller  ditches  of  abont  40  cents  per  acre  per  an- 
num. When  capitalists  construct  the  larger  oaDals,  covering  larger  tracts  of  land, 
they  generally  decline  to  sell  water  rights,  but  sell  to  each  farmer  what  be  retinites, 
*t  •  stipulated  price  per  acre  for  each  year.  This  price  has  increased  gradually  ever 
since  the  custom  has  prevailed.  One  dollar  per  annum  per  acre  was  for  a  time  the 
usual  rental  for  water;  now  there  are  few  if  any  ditches  which  do  not  receive  (2,  and 
some  even  more  than  that.  By  the  laws  of  the  State  the  first  ditch  constructed  has 
a  priority  to  the  water  appropriated,  and  no  canal  tapping  the  stream  nearer  its 
source  can  divert  the  water  of  the  older  ditcb.  The  laws  provide  for  measurement, 
proof  of  quality,  and  date  of  appropriation,  so  tbat  there  may  be  no  controversy  as 
to  whom  the  water  right  fairly  belongs.  Every  equitable  safeguard  which  experi- 
ence suggests  Is  made  to  protect  the  rights  of  those  who  invest  in  these  enterprises. 

The  people  of  the  State  are  fully  alive  to  the  importance  of  utilizing  all  the  water 
of  the  mountains  on  the  farm,  in  order  to  be  able  to  supply  the  home  markets,  and 
prevent,  as  much  as  possible,  the  outflow  of  money  for  bread- stuffs,  vegetables,  fruits, 
etc.,  which  now  goes  to  other  States  to  so  large  an  extent. 

In  the  last  three  years  several  very  large  canals  have  been  constructed,  many  miles 
in  length,  and  covering  large  bodies  of  land  hitherto  producing  only  tho  meager  past- 
urage of  the  plains.  One  of  these,  which  has  cost  nearly  $1,000,000,  will  irrigate 
■hoot  66,000  acres  of  land.  The  canal,  which  is  82  miles  long,  covers  very  much  more 
land  than  it  is  capable  of  furnishing  water  for,  and  so  great  is  the  competition  that 
parties  are  paying  from  $9  to  (25  an  acre  for  the  privilege  of  obtaining  water  at  an 
annual  rental  which  will  probably  pay  a  net  interest  on  the  investment  of  10  per 

I  have  also  a  letter  from  Mr.  A.  D.  McPherson  who  represents  a  bank 
with  footings  of  over  (1,000,000  and  a  surplus  of  $225,000.     He  says : 

Irrigation  is  jost  as  legitimate  as  the  business  of  farming  itself,  inasmuch  as  its 
very  object  is  to  make  the  farmer  who  partakes  of  its  benefits  almost  absolutely  cer- 
tain of  reward  for  hie  labor,  and  to  make  that  reward  much  greater  by  greatly  in- 
Therefore,  the  irrigating  canal  is  the  hand- 
used  most  produce  results  v 

I  have  been  familiar  with  the  tract  of  country  which  it  is  proposed  tc 


Mr.  Selbie,  the  cashier  of  the  Merchants'  National  Bank,  writes  ae  fol- 
lows: 


It  is  proposed  to  consolidate  the  present  ditches  taken  from  the  Red  Water  and. 
greatly  increase  their  capacity.  A  large  amount  of  excellent  farm  land  is  under 
these  ditches  and  requires  water  to  make  It  productive.  This  district  lies  outside  of 
the  rain  belt  in  the  hills,  and,  without  water,  is  of  no  value  except  for  pasture ;  but 
with  water  magnificent  crops  can  be  raised  with  certainty. 

The  area,  of  country  spoken  of  is  nearly  1,000,000  acres  of  land,  and 
there  is  no  water  on  it  except  that  which  flows  from  the  streams  in  the 
hills.  Reservoirs  could  be  established  in  the  hills  so  that  it  might  be 
need  later;  bat  where  to  establish  them  would  hare  to  be  determined 
by  surveys,  and  that  can  be  accomplished  only  by  national  aid. 

1  have  also  a  statement  made  by  a  farmer  who  has  worked  in  the  Belle 
Fourche  Valley,  and  every  word  stated  by  him  is,  to  a  certain  extent, 
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applicable  to  that  whole  extent  of  country.    His  statement  is  in  the 
form  of  an  affidavit,  and  it  is  as  follows : 
Territory  of  Dakota, 

Laivrenoe  County,  »i.  .- 

Andrew  H.  Snyder,  being  first  duly  sworn,  depose*  and  says  that  he  reside*  In  the  Belle 
Fourohe  Valley,  in  See.  14,  T.  8N.,  of  E.  5  E.,  and  luu  resided  there  for  nearly  tan 
yean  past ;  that  the  land  in  that  valley  ia  of  a  moat  desirable  character ,  and  when 
there  ia  plenty  of  rain  produce*  splendidly ;  that  affiant  and  hi»  two  brother*  have 
<>4u»cr<sJ!  of  laud  in  that  vicinity,  and  are  engaged  in  farming;  that  they  have  raised 
three  fair  crop*  out  «f  ten  planted,  and  have  done  batter  than  most  of  their  neigh- 
bors; that  if  they  could  have  had  water  for  irrigation  they  would  have  rained  a  good 
crop  every  year,  and  ia  the  years  that  it  rained  he  could  have  rsiaed  raueh  better 
and  heavier  crops  with  irrigation!  in  thia  afflant'a  opinion  Irrigation  ia  absolutely 
essential  to  *uooe*tful  fanning  In  thia  valley,  and  that  in  a  very  few  years  nearly 
every  fanner  below  the  ditch  would  nse  the  water  for  irrigating.  1  would  consider 
my  land  better  worth  (30  per  acre  if  esvered  by  water  than  $10  a*  now  located ;  that, 
iu  my  opinion,  there  would  he  ademnnd  for  every  inch  of  water  that  oould  be  brought 
onto  this  valley. 

Affiant  further  says  that  very  recently,  in  connection  with  hi*  neighbors,  be  had  a 
survey  made  for  the  purpose  of  locating  a  ditch  and  taking  water  front  the  Bells 
Fonrobe  for  the  purpose  of  irrigating  thia  section,  but  found  It  impracti cable  : 
the  water  from  the  Belle  Fourohe  on  this  valley ;  bat  it  can  very  easily  be  br 


valley ;  but  it  can  very  easily  be  brought 
......  >□  is  arranged  for,  affiant  says  he  will  do 

bat  little  farming  hereafter,  and  will  sell  oat  as  soon  aa  possible  when  he  can  get  bis 
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from  the  Bed  water;  that  unless  irrigation  is  arranged  for,  affiant  says  he  will 


money  oat  of  hi*  property ;  that  affiant  and  his  brothers  would  require  irrigation  for 
300  to  400  aoree  each  year. 

Axnasw  H.  Sxydzb. 
Subscribed  and  sworn  to  before  me  this  27th  day  of  July,  A.  D.  1880. 
[SEAL.]  8.  M.  HorjOHTOM, 

.Votary  FsUle. 

Here  ia  another  affidavit  made  by  a  gentleman  named  A.  A.  Ohoa- 
teau,  who  says: 

Territory  of  Dakota, 

County  of  Lawrence,  i». : 

A.  A.  Cbonteaa,  being  first  duly  sworn,  deposes  and  aays  that  he  has  been  a  resi- 
dent of  Butte  County,  Dak.,  for  the  past  ten  years,  and  is  well  acquainted  with  the 
lands  in  the  Belle  Fourohe  Valley  and  surrounding  country ;  that  tne  said  valley  nun- 
tains  from  thirty  to  forty  thousand  acres  of  land  which  are  susceptible  of  irrigation, 
and  specially  adapted  for  it  within  a  distance  of  E4  miles  eastward  from  Minnesota ; 
that  from  hit  personal  observation,  extending  overs  period  often  years,  he  can  state 
that  the  farmers  who  have  been  able  to  irrigate  their  land  have  uniformly  raised  large 
crops  every  year,  and  that  the  others  have  raised  good  crops  only  during  the  wet 
yean,  that  is  to  say,  about  one  year  ia  four ;  and  that  even  in  the  wet  yean  the  irri- 
gators have  produced  far  larger  and  better  crops  than  the  others ;  that  many  fanners 
have  determined  to  quit  trying  to  raise  grain  unless  there  Is  a  prospect  for  a  water 
canal  to  be  extended  to  cover  their  lands.  I  believe  that  an  extension  of  the  water 
canal  will  doable  the  present  value  of  the  lands  which  shall  be  brought  under  She 
canal,  because  it  will  insure  a  large  and  certain  annual  crop  of  all  grains  and  grass, 
and  the  crops  of  all  kinds  will  average  more  than  donbfc-  the  quantity  which  can  be 
produced  without  irrigation. 

Affiant  farther  states  that  he  is  the  owner  of  500  acres  <.'  land  under  the  water  canal, 
and  will  require  between  BOO  and  250  inches  of  water,  witich  be  intends  to  purchase 
from  the  water  company. 

A.  A.  Choitkau. 

Subscribed  and  sworn  to  before  me  this  87th  day  of  Juy,  1889. 

[seal.]  8.  at  HouoBTon, 

Notary  P»Uie. 

I  have  one  more  letter,  which  I  wish  to  call  to  your  attention,  a  letter 
written  by  a  Mr.  Martin,  of  tbe  firm  of  Martin  C:  Mason,  also  president 
of  the  Merchants'  .National  Bank,    He  says : 

There  are  thousands  of  acres  of  very  fertile  lands  in  'he  Belle  Fourohe  sod  in  the 
valleys  of  its  tributary  streams  that  require  irrigation  w  secure  regular  and  abundant 
orops.  Without  irrigation  the  laods  do  not  prod  use  tr  .1  crops,  except  for  an  ooes- 
eional  season  when  the  rains  chance  to  be  sufficient  fi  he  requirements  of  the  soil; 
and  snch  seasons  have  been  very  rare  in  the  past  ten ;      ■», 
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This  has  been  attracting  the  attention  not  only  of  the  people 
throughout  the  bills  and  the  whole  country  lying  west  of  the  Missouri 
and  the  hundredth  meridian,  but  it  is  going  east  of  that;  and  I  have 
heard  Major  Powell  himself  express  some  surprise  to  find  that  the  peo- 
ple of  eastern  Dakota  were  asking  for  irrigation  and  storage.  Here 
let  me  call  the  attention  of  the  committee  to  an  article  which  appears  in 
the  Bed  field  Dispatch.  Redfiekl  lies  in  the  eastern  portion  of  Dakota, 
in  a  country  that  was  always  supposed  to  have  been  abundantly  sup- 
plied with  rain.    This  article  is  very  short  and  I  will  read  it  here. 

Though  it  ma;  not  be  necessary  to  irrigate  the  tends  in  Dakota  every  year  in  order 
to  raise  big  crops,  it  has  been  demonstrated  repeatedly  that  a  reasonable  amount  of 
rain  at  a  critical  period  in  the  growth  of  wheat  and  other  crops  would  hare 
donhled  Ihe  yield,  and  in  some  instances  turned  an  absolute  failnre  into  a  bountiful 
crop.  In  view  of  these  facts  it  is  well  enough  to  go  about  getting  the  water  on  band 
to  use  it  if  it  is  uecessary. 

Aberdeen  is  the  next  town  lying  above  Bedfield ;  and  at  Aberdeen 
they  have  also  an  excellent  Sowing  well.  The  News  on  the  11th  of 
July  had  the  following,  which  I  read : 

S.  M.  GibbH,  a  resident  of  Riverside  Township,  was  in  the  city  last  evening  on  his 
way  home  from  an  extensive  trip  through  Arizona,  New  Mexico,  Utah,  Colorado  and 
Kuihnrn  California.  He  left  Brown  Connty  the  1st  of  June,  and  has  been  putting  in 
bis  lime  investigating  the  irrigation  system  of  the  above-mentioned  States  and  Ter- 
ritories. A  reporter  had  a  few  minutes'  conversation  with  Mr.  Gibbs,  during  which 
the  latter  was  profuse  in  his  expressions  of  the  beneficial  results  of  irrigation  and  the 
success  sure  to  attend  it  if  taken  up  in  Dakota.  In  the  sections  which  be  passed 
through,  the  water  supply  comes  largely,  of  course,  from  rivers  and  mountain  stream  b, 
bat  on  several  occasions  he  had  opportunity  to  inspect  large  tracts  of  land  which  were 
■applied  by  artesian  wells  alone  and  which  were  practically  deserts  before  reclaimed 
by  means  of  the  moisture  drawn  from  the  bowels  of  the  earth.  At  Riverside,  Cali 
fornia,  he  found  the  main  supply  came  from  the  wells  and  the  Gage  system  of  water 
works,  and  here  the  results  had  been  simply  magnificent. 

Whenever  be  bad  opportunity  Mr.  Gibbs  consulted  with  practical  engineers  with 
reference  to  tbis  work  in  Dakota:  Their  plan  is  to  sink  the  well  at  the  highest  point 
on  the  land  sought  to  be  irrigated ;  here  a  large  basin  is  formed,  tbe  water  in  which 
will  be  several  feet  deep.  From  this  tbe  ditches  may  extend,  following  the  eleva- 
tions and  rises  in  all  their  various  crooks  and  turns  and  so  placed  that  the  water  may 
be  ran  from  e  ither  side  onto  tbe  tracts  devoted  to  crops.  Temporary  dams  can  be  pu  t 
in  and  tbe  water  handled  with  practically  the  greatest  ease  and  convenience.  Mr. 
Gibbs  saw  corn-fields  in  Kansas  where  the  crops  reached  to  the  top  of  his  head,  the 
gruwih  of  wbioh,  so  far  as  moisture  is  concerned,  has  been  regulated  if  not  entirely  by 
the  farmers  themselves,  who  obtained  their  water  supply  by  means  of  extensive 
ditches  from  the  Arkansas  River. 

Such  extracts  show  thefeeling  of  our  people  on  the  subject  of  artesian 
wells.  There  are  other  articles  and  correspondence  from  prominent 
papers  which  I  leave  wlfli  the  committee,  asking  leave  to  read  the  fol- 
lowing from  theDeadwoftd  Weekly  Pioneer  of  July  18, 1889: 

The  experience  of  tbe  fart  <>rs  in  tbe  Black  Hills  counties  of  Dakota  during  the 
past  ten  years  has  fully  estafllisbed  the  fact  that  fair  average  crops  can  be  raised 
wry  year  without  i  irrigation  tan]  that  by  reason  of  superior  soil  bettor  crops  have 
been  raised  here  than  in  many  other  localities  where  the  rain-fall  has  been  greater. 
While  this  is  trne  as  a  rule,  there  are  certain  localities  where  irrigation  is  to  a  large 
extent  almost  essential  to  the-eertain  growing  of  large  crops.  Such  is  tbe  case  with 
tbe  valley  of  the  Belle  Fourc he,  than  which  no  finer  body  of  land  exists;  a  rich,  deep 
sandy  loam,  which  ordinarily,  without  an  artificial  water  supply,  raises  a  fair  crop — 
yet  of  such  a  character  that  where  irrigation  has  been  tried  the  results  have  been 
almost  wonderful  and  not  excelled  in  any  section.  The  effeot  is  not  only  felt  upon 
the  gniu  crops,  but  upon  to*  hay  and  grasses,  small  fruits,  and  especially  trees  of 
all  kinds,  both  native  and  ouli-  -»ted,  which  will  soon  give  a  different  appearance  to 

the  face  of  theconntry.     Even  in  the  most  desirable  localities,  where  good  cr 

the  rale,  withont  irrigation,  vt*  j  much  "  'r' 

nsnlt  if  asyBtem  of  irrigation  V^reir* 
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but  it  remains  for  something  more  than  local  capital  to  tarn  the  waters  of  the  Bells 
Fourche  upon  the  fertile  valleys  adjacent  and  thus  open  op  what  will  in  a  very  few 
years  prove  to  be  the  garden  spot  of  the  West ;  the  Egyptian  fields  of  Dakota. 

I  ask  leave,  also,  to  present  to  the  committee  certain  papers  intended 
for  business  purposes  in  promoting  the  construction  of  irrigation  works 
named  in  them.  I  have  indicated  the  portions  which  state  facto  that 
bear  on  the  inquiry  this  committee  is  making,  and  ask  that,  if  approved 
of,  they  be  incorporated  as  part  of  my  statement.  These  papers  relate 
to  a  canal  in  process  of  construction  in  the  Black  Hills.  Under  date 
of  July  26,  last,  the  engineer  writes: 

I  surveyed  and  laid  oat  both  tbe  Choteau  and  Harrison  dictb,  and  the  Red-water 
ditch.     The  first  mentioned,  if  I  remember  right,  is  Dearly  3  miles  Ions,  and  has  a 

Sade  of  3.2  feet  to  a  mile,  or  a  hundredth  of  a  foot  to  a  rod.  T ho  Redwater  ditch 
a  three  hundredths  to  2  rods  for  the  first  3  miles,  then  the  grade  is  heavier  f>r 
several  miles.  The  Redwater  ditch  carries,  at  present,  from  2,500  to  3,000  inches  »f 
water,  all  of  which  is  used  along  its  line  for  irrigation.  A  great  deal  more  amid 
be  sold  if  the  ditch  had  a  greater  capacity.  The  Redwater  River,  from  which  these 
ditches  are  taken,,  flows  from  8,000  to  10,000  miners'  inches  of  water  when  at  its 
lowest.  It  has  a  good  fall  and  low  banks,  so  that  ditchescan.be  taken  from  it  easily 
at  nearly  any  point. 

Three  or  fuur  miles  below  where  the  Redwater  ditch  is  taken  out,  is  the  confluence 
of  the  Belle  Fourche  and  Redwater  Rivers.  The  Belle  Fourche  has  a  much  longer 
w»tcr-sh»d  than  the  Redwater,  consequently  it  is  more  liable  to  high  water  and 
freshets.  In  the  dry  season  it  affords  only  a  small  quantity  of  water,  wbile  in  th- 
wet  season  it  is  a  large  river.  It  runs  deep  within  its  banks,  and  being  subject  to 
extreme  high  or  low  water,  it  is  very  difficult  and  costly  to  take  a  ditch  from  it.  It 
has  only  about  7  feet  fall  to  tbe  mile. 

Tbe  Redwater  River  is  not  subject  to  the  extremes  in  high  and  low  water  as  tbe 
Belle  Fonrche.  It  has  a  more  even  flow,  being  more  of  a  mountain  stream,  and  flows 
several  times  more  water  than  the  Belle  Fourche  at  the  time  water  is  needed  for  irri- 

Sation.  All  the  water  of  this  river  could  be  sold  to  the  farmers  for  irrigating,  if  a 
itch  or  canal  were  built  large  enough  to  take  all  the  water  out  of  it.  Such  a  ditch, 
if  extended  30  or  36  miles,  would  cover  several  thousand  acres  of  as  good  farming 
land  an  there  is  in  this  or  any  other  country.  This  land  is  at  present,  all  or  nearly  all, 
located  and  proved  up  on,  but  the  greater  portion  is  unproductive  because  tbe  farm- 
ers are  discouraged,  trying  to  raise  crops  without  irrigation;  while  those  who  can 
gel  water  from  the  ditches  now  in  operation  try  to  increase  their  acreage  each  y<-ar. 
The  laud  is  very  productive  under  irrigation,  yielding  from  30  to  50  bushels  of  wheat 
per  acre,  and  other  cereals  in  proportionately  large  quantities. 

A  canal  If!  feet  wide,  ou  a  grade  of  3.  S  feet  to  the  mile,  would  flow  6,000  inches  of 
water.  It  would  not  be  necessary  to  build  it  with  an  even  capacity  the  en  tire  length,  as 
the  How  would  be  less  at  the  lower  end  on  account  of  the  water  let  off  for  irrigating 
along  the  line.    When  a  suitable  place  was  determined  from  which  to  build  tbe  pro- 


d  canal,  the  line  could  be  surveyed  and  staked  off  In  sections  of,  say,  1<>U  rod*  each, 
and  cross-sectioned,  so  as  to  calculate  the  number  of  cubic  yards  of  earth  to  he  re- 
moved, and  contracts  let  all  along  tbeline  which,  when  done,  should  be  approved  by  the 
company's  engineer  before  it  was  accepted  as  completed.  There  ore  no  great  obstacles 
or  difficulties  in  the  way  of  building  such  canal.  It  can  be  done  cheaply,  and  will 
be  permanent  when  made,  as  there  will  be  very  few  flumes  along  its  line.  After  the 
first  year  or  two  it  will  Dot  require  much  work  to  keep  it  in  repair,  and  the  drmaudfor 
water  will  always  be  increasing.  Tbe  first  few  years  the  ditch  would  he  in  operation, 
as  I  have  before  stated,  it  will  cost  more  to  keep  it  in  repair  than  when  it  is  settled 
and  stanch.  The  demand  for  water  will  also  increase  so  that  the  percentage  of  profit 
will  ever  be  on  the  increase.  There  are  to-day  from  fifty  to  one  hundred  fanners  liv- 
ing under  tbe  line  of  the  proposed  caual,  who  are  anxious  to  got  from  50  to  100  inches 
of  water  each,  and  who  would  no  doubt  help  to  build  the  ditch  by  taking  part  of  their 
pay  in  ditch  scrip  or  stock  that  a  company  building  said  canal  would  guarantee  to 
take  in  pay  for  the  use  of  its  water. 

The  land  below  the  lino  of  this  proposed  canal  has  a  gentle  slope  toward  tbe  river, 
so  that  it  is  peculiarly  adapted  to  irrigation  in  that  respect.  The  valley  is  about  3 
miles  wide,  and,  on  a  rough  estimate,  I  should  say  there  was  20,000  acres  of  land  that 
could  be  irrigated  by  a  ditch  extended  from  Redwater  Riv<-r  on  tbe  south  side  of  the 
Belle  Fourche  Valley,  25  to  30  miles  long.  There  would  be  no  trouble  to  sell  the  first 
year  6,000  inches  of  water  at  $1.50  per  inch  for  tbe  season. 
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From  the  other  business  paper,  relating  to  the  project  referred  to,  I 
submit  the  following: 

We  have  had  several  preliminary  levels  and  surveys  run,  and  are  now  more  defi- 
nite!; informed  as  to  the  situation  than  at  that  time.  Upon  examination  we  find 
that  the  great  bulk  of  water  in  the  "  Belle  Fourcbe  "  River  comes  from  the  "  Redwa- 
ter"  River,  and  that  it  is  much  more  feasible  to  tap  this  latter  stream  than  the  Belle 
Fourcho.  That  a  ditcb  or  canal  can  be  constructed  and  the  water  of  the  "  Bed  wa- 
ter" or,  practically,  all  of  it,  now  available,  say  8,000  inches,  taken  out  at  a  point 
some  3  mil bs  above  its  con Aueu ce  with  the  Belle  Fourcho  Biver,  and  carried  a  distance 
of  about  25  miles,  and  cover  nearly  30,000  acres  of  land,  two-thirds  of  which  is  desir- 
able agricultural  land  that  can  bo  irrigated  by  this  canal  in  the  course  of  two  or  three 

The  expense  of  securing  the  prior  rights  to  the  water,  and  constructing  the  ditch, 
would  hardly  exceed  (50,000,  and  the  income  in  IffiM),  from  land  already  under  culti- 
vation, would  be  about  $5,000.  This,  we  think,  beyond  question,  would  increase 
12,000  to  (2,500  per  annum,  until  the  limit  of  tbe  ditch  was  reached.  This,  in  our 
judgment,  will  be  about  115,000  per  annum  and  likely  more. 

Tbe  irrigating  season  lasts  five  months  at  the  outsido,  though  really  two  months 

oovers  tbe  heavy  .work.  During  the  five  mouths  a  canal  properly  organized  would  ro- 
quirean  active  business  agent  and  manager  to  make  contractsaud  collections,  at,  say, 
|l5Uper  month ;  also  one  foreman,  at  $B0  to  1100,  and  two  laborers,  at  (40  each,  or  $330, 
tud,  say,  $20  per  month  for  sundries ;  making  a  total  for  the  five  months  of  $1,650,  and 
for  tbe  seven  months,  one  man  (part  of  his  time)  at  $30,  or  even  less,  say,  200,  while 
-"»  expenses  of  all  binds  would  hardly  exceed  $603  per  annum,  thus  making  a  total 
"""*  of  about  $2,500  per  annum,  of  5  per  cent,  of  the  capital  $50,000. 

would  be  independent  of  construction  cost,  to  be  invested.  The  office  work 
would  increase  with  the  greater  demand  for  water,  but  nothing  in  comparison  with 
the  increased  income.  While  the  expenses  of  tbe  first  year  would  likely  be  at  least 
50  per  cent,  of  the  income,  the  second  year  it  would  be  less  than  40  per  cent.,  and  tbe 
third  less  than  30  percent.,  and  so  on  until  it  would  reach  a  minimum  of  about  20  per 

Land  that  to-day  without  irrigation  is  worth  $5  to  $10  per  acre  will  more  readily 
sell  for  $10  to  $25  under  the  proposed  canal.  There  are  several  thousand  acres  of 
thii  laud  (a  rich,  sandy  loam,  desirable  in  every  way,  except  water),  that  could  now 
be  bought  for  $5  to  $10  per  acre,  and  wbicb  would  pay  a  big  profit  inside  of  three 
years,  and  meantime  pap  good  interest  from  rentals  whenever  water  is  put  upon  it. 
The  valley  of  the  Belle  Fuurche  River,  below  the  month  of  the  Bedwater  River, 
distance  of  30  miles  eastward  is  about  3  miles  wide,  and  peculiarly  adapted  by 
.  re  for  irrigation  on  account  of  its  grade  and  the  incline  of  the  plateau  or  bench 
lauds  towards  the  ri 


This* 


nature  for  irrigation  on  account  of  its  grade  and  the  incline  of  the  plateau  or  bene] 

,—"1-  * 's  the  river.    The  valley  is  sparsely  settled,  and  much  of  it  unoccupied  at 

vith  an  assured  artificial  supply  of  water  by  means  of  irrigation  the  val- 
ley would  soon  become  thickly  populated  and  tbe  demand  for  water  far  greater  than 
tbe  supply  obtainable.    One  ditch  has  been  in  operation  for  some  years,  out  under 


mauve  management,  not  calculated  to  be  successful.     A  small  portion  of  tbe 
has  been  cultivated  for  some  years,  with  fine  results  as  to  the  quantity  and  qual- 


ing  from  36  to  41  pounds  to  the  bushel,  barley  and  rye  in  proportion.  Tbe  root  crops 
are  magnificent  and  the  potatoes  command  the  highest  price  in  every  market.  All 
small  fruits  yield  abundantly ;  strawberries  and  raspberries  grow  wild,  while  tbe  ad* 
jacent  lands  to  which  tbe  ditch  has  not  been  extended  are  to  a  great  extent  unculti- 
vated. Tbe  principal  water  supply  is  from  the  Bedwater  River,  which  has  a  fall  for 
the  last  5  miles  of  its  course  of  25  feet  to  the  mile,  and  carries  about  15,000  inches  of 
water,  of  which  8,000  could  be  appropriated  and  utilized.  The  first  22  miles  of  the 
vallry  contains  BOme  30,000  acres  of  land  on  the  south  side  alone  which  can  be  brought 
under  the  line  of  a  canal,  which  is  sufficient  to  consume  all  the  water  which  can  be 
carried  to  it.  A  canal  for  irrigating,  water-power,  and  domestic  purposes  can  be 
constructed  down  the  south  side  of  tbe  Belle  Fourohe  valley,  the  supply  being 
drawn  from  the  Bedwater  River,  with  a  capacity  to  irrigate  16,000  acres,  at  a  cost  of 
construction  not  to  exceed  $3.50  per  acre  of  ttie  area  to  be  irrigated ;  that  is,  to  irri- 
gate 16,000  acres  will  cost  $53,000  or  less.  The  line  of  the  canal  will  pass  through 
one  village  on  tbe  projected  line  of  a  railroad,  which  is  situated  on  a  plateau  50  feet 
above  the  Red  water  Biver,  thus  permitting  the  canal  to  furnish  a  grand  water-power 
fin  manufacturing,  town  use,  and  other  purposes.  Tbe  sale  of  the  water  for  irriga- 
tion on  Ifi.iOO  acres  at  a  rental  of  $1  per  acre  will  produce  a  gross  yearly  income  of 
116,000,  equivalent  to  30  per  cent,  per  annum  gross  on  the  capital  invested  in  the 
canal  alone. 
Tbe  capitalization  or  cost  varies  according  to  the  distance  of  the  snpply  of  water 
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Mid  the  difflonlties  encountered  in  the  construction  of  canals.  In  gome  places  it  has 
reached  as  high  as  140  per  acre  of  the  area  to  bo  irrigated.  The  "seventy-six  "canal 
at  Fresno  supplied  120,000  acres  at  a  capitalisation  coat  of  $6  per  acre.  In  Colorado 
it  has  been  estimated  that  the  cost  of  canal  construction  is  from  $5  to  $6.25  per  aore 
of  the  area  to  be  irrigated . 

Originally  the  cost  of  tho  water  required  to  raise  a  crop  depends  upon  the  capital 
required  lo  construct  the  works  and  canal,  but  as  thu  land  continues  to  be  cultivated 
aud  larger  arena  are  brought  under  cultivation  tho  price  of  the  use  of  the  water  in- 
creases, so  that  the  value  of  the  "  water  right"  grows  constantly,  and  a  purchaser  at  a 
later  dale  must  pay  a  proportionate  advance  for  an  interest  in  the  water. 

The  average  cost  of  rented  water  for  each  season  in  the  dry  regious  of  the  United 
States  is  from  $2  to  $6  per  acre ;  in  Italy  and  Franco  from  $2  to  $7  tier  acre.  The 
lowest  water  rent  paid  by  consume™  varies  from  fl  per  acre  in  Utah  to  $1.50  per 
acre  iu  Colorado  and  $2  per  acre  in  Kansas. 

The  conditions  an  to  climate  and  kinds  of  products  raised  in  thu  irrigated  parte  of 
Colorado  and  the  irrigable  parte  of  Dakota  are  practically  aliko,  so  that  results  which 
have  been  obtained  m  Colorado  can  also  bo  obtained  in  Dakota,  with  the  further 
advantage  of  possessing  bettor  soil.  A  part  of  Butte  County,  Dak.,  is  in  the  "dry 
region,"  where  irrigation  can  be  practiced  with  success  for  the  certain  production  of 
large  crops.  All  kinds  of  grain,  vegetables,  and  fruits  can  be  raised  there  which  are 
raised  in  northern  Illinois  and  Iowa.  The  sail  is  rich  and  deep,  and  the  finest  Ko.  1 
hard  wheat  nud  other  cereals  have  been  raised  for  the  past  seven  years. 

I  do  not  know  of  any  tiling  further  that  I  can  ilo  or  say,  except  to  give 
to  the  comiiiitte  the  benefit  of  my  twelve  years'  experience  in  eastern 
and  western  Dakota.  In  my  judgment,  unless  a  survey  is  afforded  by 
the  General  Government,  much  of  the  land  that  is  open  to  settlement 
will  uot  be  settled,  and  it  will  remain  in  its  original  condition. 

The  Chairman.  Has  the  cutting  of  timber  made  any  difference  in 
the  moisture  of  that  region — that  is,  has  it  affected  the  streams  f 

Mr.  Wilson.  I  can  not  say  as  to  that.  Large  quantities  of  timber 
have  been  cut,  but  it  is  in  that  particular  sectiou  where  raiu  is  not  used. 
The  water  supply  has  decreased  for  several  years.  We  have  no  floods 
now.  The  mountain  streams  which  rati  through  Deadwood  several 
years  ago  nearly  devastated  the  town,  but  we  have  had  no  floods  for 
several  years. 

The  Cdaibman.  Have  yon  any  data  showing  the  rain-fall  in  that  sec- 
tion f 

Mr.  Wilson.  I  think  it  is  about  25  inches  a  year — that  is,  I  so  un- 
derstand the  figures.  There  is  a  gentleman  here  who  has  the  data. 
The  station  at  that  time  was  located  at  Deadwood,  which  is  in  toe 
mountains,  and  which  is  higher.  The  rain-fall  is  greater  there  than 
through  the  lower  districts  of  which  1  have  been  speaking. 

Senator  Reagan.  Have  there  been  any  attempts  at  boring  artesian 
wells  in  the  Black  Hills  country  and  west  of  the  Missouri  River  1 

Mr.  Wilson.  No.  The  only  country  settled  west  of  the  Missouri  is 
the  Black  Hills.  There  they  have  some  systems  which  will  irrigate  a 
portion  of  the  land.  These  artesian  wells  have  been  built  only  in  the 
cities  where  there  is  a  co-operation  of  capital.  It  would  be  impossible 
for  farmers  to  go  about  constructing  these  wells.  Experiments  can  be 
made  only  by  capital.  When  the  fact  of  irrigation  by  means  of  artesian 
wells  has  been  established,  then  the  farmers  may  co-operate. 

The  Chairman.  Have  you  any  irrigating  ditches  in  that  vicinity  at 
the  preseut  time  1 

Mr.  Wllson.  We  have. 

The  Chairman.  Can  you  state  where  those  ditches  are,  and  approxi- 
mate the  amount  of  land  which  is  under  irrigation  in  that  region  ! 

Mr.  Wilson.  I  can,  generally.  On  the  headwaters  of  a  stream,  car- 
rying about  20  to  25  inches  of  water,  and  in  its  lowest  season  10  and  13 
inches,  there  was  a  ditch  built  by  the  farmers  which  at  first  was  9  miles 
jn  length  and  which  has  since  been  extended  9  miles  further,  making  18 
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miles  in  all.  That  ditch  covers  about  5,000  acres  of  land.  About  a 
week  ago  I  went  to  the  bluffs  overlooking  this  valley,  and  along  the 
line  of  the  ditch  the  fields  were  magnificent  in  appearance,  yielding 
large  crops,  while  above  it  was  a  barren  waste,  the  stream  marking  the 
Hue  between  poverty  and  plenty.  That  stream  originates  in  the  mount- 
ains some  30  or  40  miles  distant,  and  there  you  may  store  a  good  deal 
of  water — from  25  to  30  inches  of  water.  There  are  numerous  places 
where  reservoirs  could  be  erected  and  the  supply  of  water  increased 
from  10  to  30  inches,  and  the  amount  of  land  to  be  irrigated  from  twenty 
to  sixty  thousand  acres.  They  have  about  5,000  acres  under  irrigation 
now,  and  the  value  of  a  farm  under  that  ditch  is  from  two  to  three  fold 
greater  than  a  farm  that  can  not  be  irrigated.  I  know  of  land  better 
than  that  which  was  nnder  that  ditch,  and  it  was  abandoned  because 
the  parties  could  not  live  upon  it. 

The  Chairman.  Is  that  the  only  ditch  of  which  yon  know? 

Mr.  Wilson.  On  the  Spear  Fish  yon  will  find  a  number  of  private 
ditches  along  the  stream.  There  is  no  organized  company  for  con- 
structing these  ditches ;  but  a  few  farmers  will  build  a  ditcb  to  cover 
their  land,  taking  out  a  sufficient  amount  of  water  for  their  own  par- 
poses.  In  that  valley  I  should  say  there  are  from  three  to  six  thousand 
acres  of  land  irrigated  in  that  way,  and  the  value  of  that  land  is  from 
two  to  three  fold  greater  than  land  not  irrigated. '  I  know  a  farm  there 
selling  as  high  as  from  920  to  440  an  acre,  and  it  was  made  valuable  by 
reason  of  irrigation.  There  is  no  reason  why  if  artesian  wells  could  b« 
made  a  success,  the  value  of  the  land  in  the  valleys  of  Dakota  should 
not  be  run  into  the  millions  of  dollars. 

Director  Powell.  Have  yon  computed  the  relative  cost  of  securing 
the  use  of  a  given  amount  of  water  by  artesian  wells  and  by  storage  T 

Mr.  Wilson,  No  ;  but  I  can  say  to  the  committee 

Director  Powell.  Suppose  that  it  would  take  an  acre  of  water  12 
inches  deep  to  irrigate  an  acre  of  land  for  a  season  ;  you  might  get  that 
water  in  some  regions  by  boring  for  it  and  it  would  cost  so  much ;  or 
yon  might  get  it  by  storing  the  surplus  water  which  falls  in  that  terri- 
tory when  irrigation  is  not  necessary.  Then  the  practical  question  for 
the  farmers  of  Dakota  more  than  for  the  rest  of  the  country  is  to  know 
whether  that  acre  of  water  12  inches  deep  will  cost  more  one  way  than 
it  will  another,  I  wish  to  know  whether  you  have  considered  the  ques- 
tion of  the  difference  of  cost  of  storing  water  and  of  boring  for  it. 

Mr.  Wilson.  I  have  looked  at  it  in  this  way :  To  ascertain  the  cost 
of  irrigating  the  land  generally  and  then  comparing  the  value  of  the 
land  irrigated  as  compared  with  land  not  irrigated.  The  estimated  cost 
of  constructing  irrigating  ditches,  taking  that  as  a  basis  first,  will  run 
from  $5  to  $25  an  acre.  To  irrigate  160  acres  of  land  will  cost  from 
•800  to  $2,500 ;  and  in  portions  of  Colorado  they  are  paying  a  bonus  of 
from  $5  to  $10  an  acre  for  the  privilege  of  buying  water.  They  pay 
there  the  value  of  the  land  every  year  for  the  privilege  of  buying  water. 

The  Chairman.  Would  yon  not  be  satisfied  at  the  present  time  for 
the  Government  to  make  a  survey,  and  estimate  what  is  necessary  to 
be  expended  to  accomplish  irrigation  in  the  different  portions  of  the 
country  T  Do  you  not  think  it  would  be  best  to  ascertain  what  we  have 
before  expending  any  money? 

Mr.  Wilson.  I  am  afraid  some  of  tbe  gentlemen  before  yoa  would  be 
in  their  graves  before  relief  would  come  from  legislation  on  the  part  of 
the  General  Government  if  speedy  action  were  not  taken.  We  take  it 
that  this  committee  is  friendly  to  this  enterprise,  know  the  benefits  to 
be  derived  from  irrigation,  and  that  you  will  nrge  the  matter  upon 
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Congress.  These  gentlemen  have  told  you  what  has  been  accomplished 
by  artesian  wells;  but  they  are  for  domestic  uses  in  the  «i  ties.  Now, 
why  should  not  the  Government  make  a  trial  on  its  own  land  f  It  would 
take  but  very  little  money. 

The  Chairman.  Suppose  Congress  should  come  to  the  conclusion 
that  artesian  wells  would  be  the  best  scheme  for  reclaiming  these  lands, 
would  it  be  necessary  for  the  Government  to  do  more  than  ascertain 
the  extent  of  the  artesian  belt  by  siuking  experimental  wells  T 

Mr,  Wilson.  That  in  my  judgment  would  be  feasible  if  our  people 
were  as  far  advanced  as  they  are  in  the  older  States. 

STATEME5T  OF  JOHN  J.  CUSHIHG,  OF  ASHTOH,  SPHJK  COTTVTT. 

Mr.  Chairman  and  gentlemen;  I  am  here  from  Ash  ton,  Spink  County, 
Dakota.  We  now  consider  ourselves  a  part  of  the  United  States,  and 
as  such  entitled  to  alt  the  rights  and  benefits  pertaining  to  the  people 
of  a  free  republican  government,  which  rights  and  benefits  include  appro- 
priations. 

The  wealth  of  any  country  depends  upon  the  production  of  that 
country.  In  Dakota  Territory,  the  best  calculation  for  the  last  two 
years  places  the  loss  at  $25,000,000  a  year  from  the  failure  of  its  water 
supply ;  and  that  is  a  loss  to  the  whole  country  also.  We  are  in  one  of 
t  the  most  singular  portions  of  the  United  States,  a  belt  extending  from 
the  Gulf  of  Mexico  to  Hudson  Bay.  It  is  evideut  that  something  should 
be  done  to  improve  that  country.  >fature  has  done  its  work,  and  now  we 
want  a  little  art  applied.  We  have  what  we  believe  to  be  an  inexhausti- 
ble supply  of  water  underneath  the  surface  of  the  earth.  I  have  taken 
pains  to  investigate  annually  the  precipitation  in  the  different  parts  of 
the  Territory.  I  rind  that  the  annual  precipitation  for  the  Territory  as 
determined  by  29  points  of  observation  from  July,  1875,  to  December, 
1886,  has  amounted  to  22.35  inches.  Of  these  29  points  15  have  fallen 
below  20  inches  while  14  have  run  above  that.  Taking  the  points  along 
the  James  River  valley,  in  which  I  live,  it  being  the  most  thickly  set- 
tled portion  of  our  Territory,  and  we  find  at  Huron,  which  is  the  ouly 
point  in  our  couuty  where  observations  have  been  taken,  that  the  aver- 
age precipitation  annually  is  23.65  inches.  The  country  around  Huron 
is  comparatively  level.    We  are  situated  below  the  Coteaux. 

The  Chairman.  By  (hat,  you  mean  a  range  of  bi.lsT 

Mr.CTJSHlNG.  Yes.  The  Coteaux  are  situated  east  of  the  James  River 
and  west  of  the  Missouri  River,  and  some  distance  from  each.  Now,  Web- 
ster, a  place  on  the  east  eide  of  the  James,  in  Day  County,  is  sur- 
rounded by  small  lakes.  There  are  a  good  many  small  bodies  of  water 
around  that  town.  At  Huron  there  are  no  bodies  of  watt- r  to  afford 
surface  evaporation.  The  precipitation  at  Webster  is  double  what  it 
is  at  Huron,  and  that  to  my  mini  indicates  that  rainfall  is  affected  by 
evaporation. 

I  have  here  a  map  of  Spink  County,  on  which  I  have  marked  in  red 
ink  the  natural  water-courses  which  are  dry,  and  the  natural  lake  beds 
which  are  dry,  showing  the  drainage  system  in  our  county.  In  this 
county,  at  Ashton,  we  have  an  artesian  well;  at  Redfield  we  have  one; 
at  Frankfort  we  have  one. 

The  Chairman.  When  yon  strike  the  first  flow,  what  is  the  character 
of  the  water? 

Mr.  Ccshing.  The  formation  is  almost  the  same  as  the  other,  but  it 
"ma  that  wh 
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struck  water  at  Redfield  his  drill  dropped  down  apparently  925  feet  in 
the  quicksand  or  an  open  place.  At  Frankfort  after  they  bad  com- 
pleted their  well  they  were  experimenting  with  it,  showing  the  people 
tbe  pressure  they  had,  and  they  closed  the  well  np.  At  that  time  the 
pressure  of  the  water  hurst  the  pipe,  which  is  a  6-inch  pipe,  down  some 
600  feet  below  the  surface.  The  water  ever  since  at  that  place  where 
it  burst  the  pipe  has  been  coming  up  outside  the  pipe,  bringing  the 
soil  with  it,  and  for  that  reason  the  water  is  sometimes  thick  and 
muddy.  It  comes  np  with  the  same  pressure,  and  they  have  been 
obliged  to  abandon  the  well  for  domestic  purposes.  This  water  runs 
into  a  small  ditch  along  tbe  railroad  down  to  the  James  River  2  or 
3  miles  below.  I  was  there  two  or  three  weeks  ago  and  I  noticed  tbe 
vegetation  along  this  small  ditch,  and  for  at  least  12  rods  on  each  side 
of  the  ditch  the  vegetation  is  nearly  four  times  as  Urge  as  it  is  outside 
of  that  distance. 

Now,  I  do  not  think  we  really  need  what  is  called  Burface  irrigation. 
We  need  what  I  should  term  sub-irrigation.  We  have  a  subsoil  about 
2  feet  from  the  surface,  which  is  almost  impervious  to  water.  The  sub- 
soil during  the  winter  of  1879  aud  1880,  when  we  bad  deep  snows  in  the 
Territory,  was  thoroughly  filled  up.  At  that  time  all  the  rivers  and 
small  streams  were  filled  with  water  For  two  or  three  years  after  that, 
1831, 1882, 1883,  and  1884,  these  streams  were  evaporating,  and  we  had 
good  falls  of  rain  and  good  crops;  bat  the  rain-fall  has  been  growing 
leas,  aud  to-day  those  streams  and  lake-beds  are  entirely  dry.  The 
evaporation  has  totally  dried  them  up,  and,  of  course,  we  get  no  benefit 
from  surface  evaporation. 

What  is  to  be  done  I  I  believe  that  the  Government  should  take  hold 
aud  place  artesian  wells  at  convenient  points  in  this  James  River  Val- 
ley, and  run  water  into  these  old  water-courses  and  lake- beds,  fill  them 
up,  and  give  us  a  good  supply  of  surface  evaporation. 

I  brought  with  me  a  few.  samples  of  grain  to  show  to  tbe  committee 
what  we  can  do  in  Dakota.  These  two  samples  of  wheat  [exhibiting] 
are  the  result  of  irrigation.  Here  is  a  sample  of  tbe  general  run  of 
wheat  [exhibiting]  which  is  tbe  result  of  no  irrigation.  These  two  sam- 
ples of  oats  [exhibiting]  are  the  result  of  irrigation.  The  wheat  aud 
oats  which  have  received  the  benefits  of  irrigation  are  4  feet  in  height, 
with  the  heads  ranging  from  12  to  14  inches  on  the  wheat  and  12  to  13 
inches  on  the  oats.  The  wheat  which  has  not  received  the  benefits  of 
irrigation  stands  about  14  inches  high,  with  heads  about  an  inch  long 
and  with  but  few  kernels  in  them.  Now,  when  I  speak  of  the  results 
of  irrigation  I  mean  this :  These  two  samples  of  wheat  are  the  result  of 
what  is  termed  in  our  country  "sub-irrigation."  Last  winter  there  was 
a  little  snow,  very  little.  This  snow  settled  in  low  places  and  along  the 
fences,  and  such  places  where  it  would  stay  until  it  made  quite  large 
banks.  This  snow  thawed  in  spring  and  filled  the  subsoil  with  water. 
This  wheat  was  grown  on  low  places,  and  has  never  received  any  more 
water  than  that  sample  of  low  wheat  which  was  grown  about  5  rods 
from  the  other.  This  soil  on  which  the  large  samples  were  grown  re- 
ceived a  thorough  soaking  in  the  winter,  and  yon  see  the  result. 

I  believe  if  we  can  get  these  artesian  wells — get  the  Government  to  bore 
them,  we  can  apply  the  water  tooor  soil.  We  couldrnn  the  water  through 
the  sections  of  laud,  and  it  would  percolate  through  tbe  soil.  During 
the  winter  we  could  throw  up  little  embankments  around  our  farms, 
aud  turn  this  water  on  to  them,  and  thus  give  the  soil  a  thorough  soak- 
ing. This  could  be  done  by  one  man  from  one  well  in  a  very  few  days, 
and  then  another  could  take  tbe  water  and  fill  up  bis  land.    Gould  this 
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be  done,  though  we  might  have  no  rain  in  tbe  summer,  we  could  raise 
good  crops  of  wheat. 

The  artesian  wells  in  our  country  have  been  sunk  by  the  cities  and 
have  not  been  applied  to  irrigation.  Tbere  are  three  at  Aberdeen,  and 
each  one  has  about  the  same  force,  and  tbere  has  been  no  considerable 
difference  in  the  flows  or  the  force  of  those  three  wells.  A  gentleman 
from  Aberdeen  informs  me  that  while,  they  were  taking  their  water  for 
the  sewerage  system  tbe  water  was  ran  off  onto  a  piece  of  land,  about 
40  acres,  tow  enough  for  water  to  flow  on.  There  were  60  acres  too  high 
for  the  water  How  on.  Not  a  piece  of  grain  grown  on  the  ground  which 
was  overflowed  received  a  drop  of  water  this  spring  until  the  20th  of 
June,  and  they  have  40  bushels  to  the  acre  from  that  bind.  The  60 
acres  which  did  not  receive  the  benefit  of  this  water  will  not  give  3 
bushels  to  the  acre;  it  is  practically  worthless.  There  are  in  our  coun- 
try quite  a  number  of  wells,  but  as  yet  none  of  them  have  been  applied 
to  the  purposes  of  irrigation. 

Director  Powell.  How  long  have  yon  lived  in  the  James  River 
valley? 

Mr.  Gushing.  Nine  years. 

Director  Powell.  How  many  of  them  have  been  successful  years  for 
agriculture? 

Mr.  Cushing.  About  three. 

Director  Powell.  How  many  of  them  practical  failures  or  total 
failures  T 

Mr.  Gushing.  About  three — what  we  might  call  total  failures — about 
one-third  the  time. 

STATEMENT  07  MORRISON  EAGER,  07  HURON. 

Mr.  Chairman  and  gentlemen,  I  own  several  thousands  of  acres  of 
lands  in  Dakota  myself,  and  I  am  imbued  with  the  idea  of  irrigation. 
I  live  at  Huron.  This  is  the  fourth  or  fifth  crop  I  have  raised  and  I 
have  not  had  a  failure  yet.  But  I  must  say  that  5  miles  from  me  the 
crop  is  a  failure ;  but  that  is  for  want  of  irrigation.  Why  it  is  that  the 
people  of  James  River  Valley  do  not  irrigate  I  can  not  see. 

At  Jamestown  there  is  a  well  800  feet  deep :  one  600  feet  deep  at 
Yanktown,  tbe  month  of  the  James,  and  one  802  feet  at  Huron.  You 
can  get  a  flowing  well  at,  perhaps,  400  feet.  I  know  of  flowing  wells 
varying  from  375  feet  to  800  feet;  but  where  the  water  flows  without 
any  great  pressure.  At  802  feet  we  struck  sandstone.  Now,  I  can 
show  two  wells  within  a  mile  or  two  of  this  well,  that  is  at  Huron, 
where  there  is  a  continual  flow,  but  no  pressure  at  from  400  feet  to  700 
feet.  The  first  one  was  soft  water  and  the  second  was  hard  water.  This 
sandstone  is  practically  40  or  50  feet  in  thickness.  Were  we  to  go  into 
the  third  sandstone  what  would  we  And  f  As  steam  is  to  water,  so  gas 
is  to  make  the  pressure  of  these  wells.  I  maintain  that  tbe  Trenton 
rock  or  third  sandstone  will  show  what  this  pressure  of  water  is  in  the 
James  Eiver.  The  second  flow  is  hard  water,  impregnated  with  gas, 
and  at  Miller  they  can  set  it  on  fire.  Gas,  I  maintain,  is  the  power  be- 
hind this  water,  and  that  the  force  is  not  by  water  seeking  its  level. 
The  chairman  asked  whether  it  ever  happened  that  no  water  was  found. 
At  Salem  the  contractor  in  sinking  a  well  struck  granite,  and  tbe  parties 
paid  him  bis  contract  price  although  he  abandoned  the  work  without 
getting  water,  because  be  struck  granite — the  backbone  of  the  earth. 

Highmore  is  the  highest  point  on  the  James  River  and  the  Missouri. 
If  you  go  further  west  or  further  east,  it  does  not  make  auy  difference 
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yon  will  find  this  artesian  belt  of  greater  force  than  at  Highmore. 
That  is  the  case  at  Miller,  35  miles  west.  Proportionately  as  yon  range 
the  James  River  Valley  yon  will  strike  water  at  802  feet,  and  at  1,552 
feet,  as  there  is  a  rise  in  the  land  between  Huron  and  Highmore. 


STATEMENT  OF  WALDO  M.  POTTER,  OF  LA  MOUSE. 

Mr.  Chairman  and  gentlemen,  I  do  not  purpose  taking  much  of  your 
time,  but  1  feel  desirous  of  impressing  upon  the  members  of  this  com- 
mittee the  importance  of  Borne  action  by  the  General  Government 
touching  the  needs  of  Dakota.  And  to  show  yon  how  general  that 
sentiment  is  I  will  read  you  my  commission  here.  It  was  issued  by  the 
beard  of  county  commissioners  of  La  MoureConnty,  which  is  in  the  James 
River  Valley,  about  in  the  center,  between  the  Missouri  and  Red  Rivers. 

Now,  I  need  not  take  your  time  to  speak  of  the  situation  to  any  great 
length,  because  it  has  been  dwelt  upon  here  already.  The  same  condi- 
tion of  things,  so  far  as  the  lack  of  rain  is  concerned,  exists  where  we 
are  as  farther  south.  I  say  there  is  a  lack  of  rain  at  the  right  time  to 
insure  the  growing  of  crops.  But  I  wish  to  call  your  attention  to  what 
nor  commissioners  have  stated  to  our  county.  Here  {exhibiting]  is  a 
map  very  elaborately  drawn  to  show  the  surface  of  the  county.  This 
shows  where,  six  years  ago,  Bone  Hill  Creek  in  the  northern  part  of  the 
county,  Bear  Creek  on  the  eastern  border,  and  Cottonwood  Creek  in  the 
center,  each  extending  through  several  townships,  were  considerable 
streams,  but  are  now  almost  dry. 

The  Chairman.  What  amount  of  water  is  in  the  James  River? 

Mr.  Potter.  There  is  a  very  small  amount.  Six  years  ago  sloughs 
nearly  impassable  by  teams  were  scattered  in  a  majority  of  the  town- 
ships, but  they  are  now  all  dry.  The  twin  alkali  lakes,  3  miles  from  the 
town  of  La  Moure,  nearly  2  miles  north  and  south,  and  from  10  to  12  feet 
deep,  now  one  is  dry  and  the  other  nearly  so.  Cottonwood  Lake,  1  mile 
long  and  one-half  mile  wide,  9  miles  southwest  of  La  Moure,  is  now  a 
shallow  pond  6  feet  lower  than  it  was  five  years  ago.  This  is  about  all 
the  surface  water  except  the  James  River  in  the  entire  1,152  square  miles 
of  county.  The  James  River  has  been  only  a  shadow  of  its  former  self 
most  of  the  time  during  the  present  season.  The  disappearance  of  these 
ponds  has  been  gradual,  more  or  less  from  year  to  year,  in  the  face  of 
the  generally  received  theory  that  cultivation  of  the  land  increases  rain- 
tall.  Probably  the  cultivation  of  the  surface  has  one  effect — to  arrest 
the  falling  water  before  it  reaches  the  water  courses.  At  the  same  time 
it  is  evident  that  the  supply  has  diminished,  and  that  our  farmers  have 
been  suffering  more  and  more,  from  year  to  year. 

What  is  true  of  La  Moure  Coonty  in  these  three  respects  is  also  true  of 
nearly  all  the  present  occupied  portion  of  the  two  Dakotas.  I  have 
here  letters  from  other  counties,  written  since  the  formation  of  your 
committee.  I  was  appointed  by  the  county  board  of  commissioners  to 
meet  yon  gentlemen,  and  I  entered  into  correspondence  with  other 
counties  in  the  Territory,  and  I  find  the  same  sentiment,  the  same  dis- 
position, everywhere  as  to  the  needs  of  Dakota. 

We  think  that  the  General  Government  should  initiate  this  movement, 
and  that  it  is  feasible.  I  do  not  know  that  there  is  any  part  of  Dakota, 
of  either  of  the  Dakotas,  east  of  the  Missouri  River  where  artesian 
wells  are  not  feasible,  because  in  Yankton  county  they  have  about  30 
wells  at  a  depth  of  600  feet,  with  a  pressure  of  from  60  to  70  pounds 
to  the  square  inch,  and  the  depth  increases  as  yon  go  north.     Hut.  wells 
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are  in  existence  over  the  whole  distance,  ovi-r  a  surface  of  nearly  400 
utiles  north  and  south,  and  about  200  miles  east  and  we.it.  There  ore 
wells  at  Huron,  at  Aberdeen,  farther  north  at  Jamestown,  at  Groton 
iu  the  Red  Hiver  Valley.  If  there  were  auy  doubt  about  it,  it  would  be 
there.  At  that  place  there  is  a  well  328  feet  deep  which  flows  a  thou- 
sand gallons  a  minute.  There  are  several  wells  in  Cass  County,  in  the 
region  of  Fargo ;  two  wells  which  show  their  practicability. 

Here  is  an  extract  from  a  newspaper,  the  Hope  (Steel  County) 
Pioneer  of  July  19, 1889,  with  reference  to  the  waste  water  of  an  artesian 
well : 

The  result  of  the  waste  water  from  the  Hitchcock  artesian  well  is  that  on  either 
aide  of  the  ditch  for  a,  distance  of  from  four  to  six  roda  the  yield  of  grain  will  be  from 
50  to  100  per  cent,  better;  that  all  the  ground  that  wan  flooded  in  the  spring  by  the 
water  from  the  ditch  will  yield  from  35  to  00  l>er  cent,  more  grain  ;  also  that  the 
grain  is  green  and  that  the  head  is  filling  plump  to  the  tip,  and  that  the  dry  weather 
and  hot  winds  have  not  affected  it  in  the  leant. 

The  feasibility  being  settled,  we  now  come  to  the  necessity  of  it.  It 
seems  to  be  absolutely  certain  that  we  must  have  some  moisture  in  or- 
der to  keep  up  agriculture  iu  Dakota.  I  can  state  some  facts  in  regard 
to  our  own  county,  of  people  who  have  abandoned  their  farms.  I  know 
neighborhoods  where  several  farmers  have  abandoned  their  farms  after 
they  bad  broken  up  the  land  because  of  a  continual  failure  of  crops. 
One  of  onr  county  commissioners  left  oar  county.  He  said  that  he 
brought  several  tbousaud  dollars  into  that  county  bat  could  not  stay. 
He  whs  a  temperate  man,  a  German,  and  he  was  close-fisted,  and  he 
said  he  was  compelled  to  go  because  his  crop  had  failed  from  year  to 
year.  The  showers  that  come  into  Dakota  are  spasmodic — intermittent 
Sometimes  one  man  will  have  a  good  crop  while  bis  neighbor  will  have 
no  crop  at  all,  and  that  is  owing  entirely  to  the  lack  of  moisture,  it  is 
that  fact  which  has  to-day  created  that  unrest,  doubt,  and  discourage- 
ment which  are  prevailing  characteristics  of  the  grain-growers  of  Da- 
kota. Dakota  is  a  great  country  ;  it  has  great  possibilities ;  there  is  n» 
soil  that  is  richer.  In  my  experience  I  know  of  noue  that  is  so  ri.-h 
We  have  a  fine  climate.  I  lived  a  large  part  of  my  life  in  the  State  of 
New  York  and  ten  years  in  the  State  of  Iowa,  and  I  give  the  preference 
to  Dakota.  The  eight  years  that  I  have  lived  in  Dakota  have  been  the 
best  eight  years,  so  far  as  continued  good  health  is  concerned,  of  my 
life.  We  lack  but  one  thing,  and  that  is  moisture,  and  on  that  ac- 
count the  majority,  I  should  say  all,  the  farms  are  heavily  mortgaged, 
and  we  think  the  General  Government  ought  to  give  ns  assistance. 

The  Chairman.  Is  there  much  public  land  in  your  region  1 

Mr.  Potter.  Not  in  our  region.  In  the  last  statement  of  onr  com-  ■ 
missioner  it  appeared  that  the  Government  owned  21,000,000  acm  of 
land  not  entered,  but  open  to  entry.  I  do  not  recollect  the  statement 
as  to  survey.  But  the  fact  was  that  there  were  21,000,000  acres  open 
to  eutry. 

The  Chairman.  In  North  Dakota  1 

Mr.  Potter.  In  both  the  Dakotas.  This  was  the  report  of  the  Terri- 
torial immigration  committee — 21,000,000  acres  subject  to  entry  and 
10,000,000  acres  to  be  added  from  the  Sioux  Reservation. 

According  to  the  best  light  that  I  have  been  able  to  get  on  the  sub- 
ject, and  I  have  written  letters  to  each  of  the  receivers  of  the  land  offices 
and  received  replies  principally  thus  s  The  General  Government  has  re- 
ceived, in  round  numbers,  from  North  Dakota  aloue,  $7,529,400. 

The  Chairman.  That  is  principally  from  pre  eruption  entries  f 
.  Potter.  Very  largely  from  homesteads,  because  homesteads 


AMOUNT  OP  MONEY  PAID  FOR  GOVERNMENT  LANDS.    27 

that  more  tliaii  one-half  of  the  money  that  has  been  paid  into  the  Gen- 
eral Government  has  been  paid  in  there  by  farmers  who  turned  their 
homesteads  into  pre  emptions,  because  they  wanted  to  borrow  money. 
They  had  been  disappointed  in  their  crops,  and  they  would  borrow  money 
and  pay  the  General  Government  $1.25  an  acre  in  order  to  get  money. 
Therefore,  a  large  amount  of  this  has  gone  into  the  Treasury  from 
that  source.  But  from  South  Dakota,  Aberdeen  and  neighborhood, 
$7,000,000;  and  I  was  told  by  a  receiver  of  the  Iluron  office  that  he  re- 
ceived $3,000,000  during  his  term  of  office,  and  I  estimate  $10,000,000 
more  from  the  southern  offlceB,  making  in  the  neighborhood  of$20,000,000 
paid  into  the  national  Treasury  from  the  settlers  of  Dakota.  Under 
these  circumstances  and  the  extent  of  the  discouragement  under  which 
the  people  of  that  country  suffer,  we  think  the  General  Government 
ought  to  be  liberally  disposed  toward  them.  I  do  not  expect  any  large 
appropriation  from  the  General  Government  in  the  way  of  sinking  wells, 
at  least  at  the  start,  but  I  do  expect  that  this  committee  will  recommend 
that  Congress  grant  a  liberal  appropriation  for  surveys  and  investiga- 
tion in  regard  to  what  can  be  done  for  the  advantage  of  the  two  Da- 
kot&s  in  that  respect,;  that  the  General  Government  will  send  experts 
who  understand  the  business,  who  have  made  it  a  study ;  men  who  will 
thoroughly  investigate  the  matter,  and  perhaps  make  some  experimental 
trials  in  regard  to  these  artesian  wells. 

Senator  Reagan.  Have  you  made  any  estimate  of  the  probable  cost 
of  sinking  artesian  wells  T 

Mr.  Potter.  No;  I  have  had  no  experience;  but  I  believe  the  expense 
has  been  from  $1,000  to  $6,000.  If  this  work  is  entered  upon  with  the 
best  appliances  for  doing  the  work,  it  could  be  done  by  wholesale  more 
cheaply  than  in  these  isolated  localities. 

STATEMENT  OF  L.  B.  CASEY,  OF  JAME8T0WU. 

Mr.  Chairman  and  gentlemen,  I  will  endeavor  to  set  au  example  of 
what  you  seem  to  desire — brevity. 

Representing  the  Farmers'  Alliance  of  North  Dakota,  I  desire  to  ex- 
press for  myself  and  for  them  the  exceeding  gratification  we  have  felt 
that  in  the  great  work  you  have  undertaken  Dakota  has  not  been 
omitted. 

I  was  appointed  by  the  constitutional  convention,  now  convened  at 
Bismarck,  a  messenger  to  deliver  to  the  committee  at  this  point  a  me- 
morial drawn  by  the  convention  and  passed  by  it.  I  can  only  report  to 
,  the  committee  that  it  has  not  reached  me  by  this  morning's  mail,  which 
isjnst  as  well,  as  the  committee  will  get  it  when  it  arrives  at  Bismarck. 

Data  have  been  presented  to  the  committee,  which  are  general  in 
their  character,  pertaining  to  the  different  wells.  It  is  not  necessary 
forme  to  present  additional  data.  In  North  Dakota  we  have  two  welts, 
in  Bllendale  and  JameBtown,  both  of  excellent  character,  of  which  you 
will  get  definite  information.  Here  [indicating  on  the  map]  is  Devil's 
Lake,  due  north  from  Jamestown,  and  in  the  James  River  Valley, 
Jamea  River  taming  off  at  a  given  point.  Here  is  Devil's  Lake  City 
on  the  north  side  of  the  lake.  A  well  has  been  recently  put  in  success- 
ful operation  there,  of  which  I  know  very  little. 

The  Chairman.  Has  that  lake  any  water  in  it  nowf 

Mr.  Cabkt.  It  has  a  large  body  of  brackish  water.  It  has  no  defined 
outlet.    It  is  fall  of  fish  and  of  great  depth  in  the  middle. 

The  Chairman.  If  fish  can  live  in  it,  it  could  be  used  for  irrigation 
purposes. 
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Mr.  Casey.  Undoubtedly.  [Indicating  on  a  map.]  James  River 
comes  off  in  this  direction.  Tbe  Cheyenne  River  lias  its  source  a  few 
miles  from  the  James. 

The  CHAIRMAN.  Is  that  lake  lower  than  the  surrounding  country  t 

Mr.  Casey.  Yes ;  it  is  lower  than  the  surrounding  country. 

The  Cn  airman.  It  can  not  be  made  a  reservoir  t 

Mr.  Casey.  Ho,  although  it  lies  100  feet  higher  than  Jamestown; 
possibly  by  cutting  channels  it  could  be  used. 

The  Chairman.  Is  there  much  of  a  ridge  between  it  and  the  James 
River? 

Mr.  Casey.  Yes,  a  high  ridge.  I  do  not  know  the  figures.  I  have 
Inquired  for  a  map  showing  the  topography. 

The  Chairman.  If  that  lake  could  be  turned  down  southward  [indi- 
cating! it  could  be  made  to  contribute  to  the  James  River! 

Mr.  Casey.  No ;  the  level  of  the  James  is  above. 

The  Chairman.  You  might  turn  other  water  into  it. 

Mr.  Casey.  Possibly  tho  Cheyenne. 

The  Cheyenne,  at  first  parallel  with  the  James  and  near  it,  continues 
its  course  farther  east,  then  like  the  James  flows  nearly  south,  but  after 
about  100  miles,  turns  about  to  the  north,  joins  the  Red  near  Fargo, 
and  finally  its  waters  go  into  Hudson's  Bay,  while  those  of  tbe  James 
go  to  the  Gulf  of  Mexico. 

In  many  places  in  the  Red  River  Valley  water  is  obtained  at  a  depth 
of  200  or  300  feet,  without  pressure,  and  with  slight  overflow.  Greater 
depths  have  not  been  satisfactorily  tested.  There  is  a  deep  well  at 
Grafton,  but  I  have  failed  to  receive  a  report  of  it.  I  know  the  water 
is  salty.  Let  mo  mention  that  tbe  first  flow  of  water  at  Jamestown, 
1,300  feet  down,  was  salt.  It  was  piped  off,  and  the  water  finally  got 
1,500  feet  down  has  a  mere  trace  of  salt  in  it. 

Shallow  artesian  .wells  such  as  I  have  referred  to  have  not  generally 
been  of  value  for  irrigation.  The  wat«r  from  some  of  them  is  injurious 
to  vegetation,  and  none  of  them  give  sufficient  supply.  It  is  the  water 
from  great  depth — from  what  we  suppose  is  the  true  artesian  basin — that 
is  valuable.  That  at  Jamestown  yields  375  gallons  a  minute  and  it 
comes  through  a  .'(inch  pipe  at  the  bottom.  It  has  a  pressure  of  about 
90  pounds.  Such  artesian  water  has  not  been  extensively  applied  to 
irrigation.  The  wells  are  generally  in  the  towns.  It  has  been  used  in 
a  small  way  successfully  and  grass  under  its  influence  grows  luxuriantly. 
The  people  are  confident  of  its  suitability  to  irrigation. 

I  desire,  if  the  committee  please,  to  present  some  considerations,  in 
addition  to  those  already  presented,  as  to  why  we  may  fairly  and  boldly  , 
claim  that  the  Government  shall  to  some  extent  aid  us  at  this  time  in  ' 
the  direction  of  irrigation, 

Farming  in  Dakota  was  begun  in  1875  by  a  few  venturesome  parties  in 
the  Red  River  Valley,  but  it  was  1878  before  confidence  was  established 
in  Dakota  sufficient  to  induce  emigration  to  North  Dakota.  In  ten 
years  (from  1877  to  1887)  the  population  of  Dakota,  as  a  whole,  increased 
from  less  than  lOlt.000  to  something  over  000,000.  Of  that  population 
North  Dakota  in  1877  had  not  more  than  20,000.  In  1887  it  had  about 
two-fifths  of  the  whole.  The  basis  of  that  large  emigration  to  North  Da- 
kota was  the  great  success  of  cropping  lands,  and  the  emigration  to  the 
country  was  almost  entirely  east  of  the  one  hundredth  meridian. 

That  success  continued  until  1883.  During  that  summer  the  precip- 
itatiou  was  deficient.  For  the  year  it  was  about  as  usual,  but  while  in 
other  years  there  had  been  good  rains  in  June  or  July,  that  season  it 
was  not  so.  And  in  every  year  when  there  has  been  such  lack  crops 
have  not  been  so  good. 
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I  vill  give  yon  one  illustration.  In  the  year  1886  there  hail  been 
scarcely  any  ruin-fall  in  the  first  part  of  the  season  in  North  Dakota. 
The  crops  were  languishing,  ami  discouragement-begau  to  come  over 
the  people.  On  the  3d  day  of  July  there  was  a  copious  rain,  lasting 
fifteen  or  twenty  minutes  in  the  James  Valley,  and  in  all  the  Hud  Kivet 
Valley  three  hours.  The  farms  in  the  Bed  Biver  Valley  that  had  been 
cropped  eleven  years  without  rest,  the  reports  show,  gave  larger  crops 
that  season  than  ever  before,  and  it  all  turned  on  that  great  rain  of  the 
3d  day  of  Jnly,  which  we  regard  as  one  of  the  most  potent  arguments 
iD  favor  of  irrigation.  Because  with  irrigation  water  can  be  applied  at 
the  critical  time. 

In  1884  and  1885  two  impressive  facts  dawned  upon  the  settlers  in 
the  country :  First,  that  the  rain-fall  was  capricious  and  could  not  be 
depended  upon ;  and  second,  the  other  fact  that  prices  were  gone. 
Previous  to  1382  the  average  price  of  wheat  had  been  from  95  cents  to 
(1  per  bushel.  If  we  hail  that  price  for  wheat  we  would  take  our  sea- 
sous  good  and  bad  and  compete  with  every  other  section;  but  when  our 
prices  are  reduced  to  from  50  to  70  cents  a  bushel,  we  find  it  impossible 
to  get  ahead. 

The  Chairman.  Have  the  people  of  Dakota  made  any  effort  to  ascer- 
tain what  caused  the  low  prices  t 

Mr.  Cask  y.  Oh,  yes ;  I  understand  your  theory.     The  people  have 

S'ven  attention  to  this  fact.  All  the  commercial  history  of  the  world 
>m  the  beginning  has  shown  that  supply  and  demand  determine 
values.  The  supply  had  increased  enormously  in  the  United  States. 
In  1885  the  wheat  raised  in  the  United  States  was  donble  that  raised 
sixteen  years  before.  The  population  had  not  increased  in  the  same 
ratio.  India  came  into  the  field,  South  America  had  come  in,  and  this 
competition  was  added  to  that  of  Bussia,  and  the  world  was  asked  to 
take  more  wheat  than  it  ever  had  before.  That  is  our  argument;  you> 
may  have  a  different  one.    That  is  a  sufficient  answer  to  the  question. 

The  Chairman.  That  is  an  answer;  but  India  Bhonld  not  have  come 
in. 

Mr.  Casey.  You  have  had  South  Dakota  presented  to  you.  The 
average  rain-fall  is  25.7  inches  at  Huron,  and  at  Bismarck,  in  North 
Dakota,  19£  inches.  So  that  if  South  Dakota  has  a  rain-fall  of  27.5 
inches,  North  Dakota/varying  from  10  to  20  inches  in  its  varions 
parts,  certainly  has  the  greater  need  of  irrigation.  The  fact  has  been 
brought  out  to-day,  and  it  is  undisputed,  that  a  farm  with  the  ordinary 
rain-tall  for  irrigation  purposes  is  worth  double  a  farm  without  the  or- 
dinary rain-fall,  and  that  an  irrigated  farm  will  deliver  three  times  the 
crop  of  one  not  irrigated.  I  know  of  an  instance  in  the  Gallatin  Valley 
where  a  test  was  made  on  a  farm  of  160  aeres.  From  that  land  100 
bushels  of  wheat  per  acre  were  taken,  and  the  owner  made  a  profit  of 
$2,500  on  his  160  acres. 

These,  then,  are  some  of  the  main  considerations  with  which  we 
present  onr  case  to  the  committee,  and  which  I  apprehend  will  be  the 
case  which  we  shall  carry  to  the  law-makers  and  to  the  Government, 
and  we  think  a  proper  case  in  view  of  the  fact  that  twenty  millions  of 
cash  has  been  paid  into  the  public  treasury  for  lands  in  Dakota.  This 
Territory  is  filled  with  a  sober,  industrious,  and  frugal  people,  who  have 
pat  into  and  upon  the  soil  their  entire  possessions,  and  in  no  place  in 
the  United  States  has  this  proposed  redemption  of  arid  land  been  ap- 
plauded and  admired  more  than  in  Dakota.  I  have  heard  it  spoken  of 
everywhere  with  the  greatest  enthusiasm,     There  is  no  word  against 
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it,  and  the  people  know  that  this  great  movement  has  behind  it  men  of 
ability,  men  of  character — trusted  representatives  of  the  United  States, 
who  are  capable  of  pushing  it  through. 

But  it  cau  not  be  concealed  that  they  view  with  apprehension  the 
enormous  competition  contemplated  in  the  proposed  irrigation  of  arid 
lands,  uow  practically  without  farming  population,  and  they  feel  justi- 
fied in  demanding  at  the  hands  of  Government  consideration  for  the 
600,000  in  the  two  Dakotas  already  established  on  their  lands  and  in 
their  homes. 

STATEMENT  OF  C.  W.  HALL,  OF  DICKEY  COtHSTY. 

Mr.  Chairman  and  gentlemen,  like  everybody  else  who  has  consid- 
ered this  subject,  I  have  my  ideas  of  what  can  be  done  in  Dakota,  and 
those  ideas  1  wish  to  lay  briefly  before  the  committee  for  its  considera- 
tion. I  believe  the  problem  of  irrigation  should  be  well  considered,  and 
that  it  should  be  considered  by  experts  who  are  capable  of  going  into 
all  the  details  of  the  proper  methods  for  supplying  and  distributing  the 
necessary  water.  But  there  are  two  methods  which  have  been  known 
to  the  world  for  all  time  of  supplying  irrigation — one,  the  oldest,  by 
means  of  reservoirs,  by  storage.  We  have  on  our  western  border  a 
water  surface  which  I  have  roughly  estimated  to  be  50  miles  in  width 
by  150  miles  in  length.  In  our  county  this  water  surface  in  range  66, 1 
think,  takes  np  nearly  one-half  the  rain.  In  ranges  67  and  68  it  takes 
np  nearly  the  whole,  and  then  runs  30  or  40  miles  beyond  the  Missouri, 
rising  all  the  way.  But  this  surface  is  not  even ;  it  is  intersected  every 
few  rods  by  valleys  which  are  only  separated  by  dome-shaped  ridges. 
These  run  all  the  way  up  the  country,  and  are  the  beds  of  certain  lakes 
and  sloughs  which  are  generally  more  or  leas  full  of  water;  this  year 
they  are  mostly  dry.  The  openings  to  those  valleys  are  gulches  which 
could  be  dammed  by  masonry,  and  it  is  easy  for  an  engineer  to  estimate 
how  much  water  a  year  those  reservoirs  would  be  capable  of  taking  up 
and  storing. 

The  Chairman.  In  flood  time  is  there  much  water  running  down 
those  ravines! 

Mr.  Hall.  Yes.  In  1882  and  1883  there  were  weeks  when  we  could 
not  ford  them. 

The  Chairman.  How  is  it  now  1 

Mr.  Hall.  There  was  a  little  freshet  in  the  spring  on  account  of  the 
rain  and  snow. 

The  Chairman.  Then  there  would  not  have  been  much  water  to 
store  1 

Mr.  Hall.  Not  inncn. 

The  Chairman.  In  any  other  year  were  they  as  dry  as  this  year! 

Mr.  Hall.  Is'o  ;  this  is  the  dryest  year  we  have  had  for  eight  years. 
But  I  was  going  to  speak  of  the  second  method  of  irrigation — the 
artesian  wells — the  system  which  has  beeu  talked  of  here  to-day.  That 
system  could  be  put  in  operation  in  connection  with  the  other,  and  we 
could  have  those  reservoirs  stored  with  water  the  year  round. 

The  Chairman.  Have  you  ever  considered  tbequestion  whether  or  not 
you  could  take  out  the  main  rivers — for  iustance,  the  Missouri  River* 

Mr.  Hall.  There  is  a  storage-shed  to  the  Missouri  River  the  other 
side  of  the  divide. 

The  Chairman.  How  high  is  that* 
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Mr.  Hall.  The  center  of  that  is  200  or  300  feet  above  the  Missouri ; 
not  so  high  above  the  Missouri  as  above  us. 

The  Chairman.  If  it  is  higher  what  would  be  the  difficulty  1 

Mr.  Hall.  It  would  be  a  pretty  big  canal.    I  will  leave  that  subject. 

At  Ellendale  there  J3  a  well  1,087  feet  deep.  It  has  a  6-iuch  bore, 
and  cost  about  $5,000.  It  has  a  pressure  of  125  pounds  to  the  square 
inch.  It  started  at  80,  and  has  since  inn  up  i.o  125  pounds.  That  well 
is  like  the  others  that  have  been  described  here.  The  water  is  found 
is  the  sand  rock,  which  for  a  time  disintegrates  and  pours  up  large 
quantities  of  sand ;  the  flow  is  increased  as  that  passes  away. 

The  Chairman.  To  what  depth  did  they  bore  into  the'rock!  Of 
what  thickness  is  this  water-bearing  strata  1 

Mr.  Hall.  I  have  not  the  figures  in  regard  to  that.  I  can  send  them 
to  the  committee. 

Uakes  put  in  a  well;  and  Frederick,  12  miles  south  of  us,  has  con- 
tracted for  one  at  $3.25  a  foot,  and  we  will  have  that  completed  this 
fall. 

The  Chairman.  Do  you  know  whether  any  engineers  have  taken  the 
altitude  of  the  Missouri  to  see  the  difference  T 

Mr.  Hall.  Mr.  Aikley  has,  but  I  have  not  his  figures.'  I  have  the 
figures  of  Jamestown  and  Bismarck,  if  yon  want  them. 

The  Chairman.  What  are  the  figures  of  those  places  t 

Mr.  Hall.  The  altitude  of  Fargo  on  the  North  Pacific  road  is  903 
feet;  of  Jamestown,  1,395  feet,  and  of  Bismarck,  1,068  feet. 

The  Chairman,  That  is  300  feet  difference. 

Mr.  Hall.  It  is  nearly  700  feet  across  the  Territory  from  Fargo  to 
Bismarck. 

There  are  one  or  two  other  things  which  I  wish  to  mention.  My  ac- 
quaintance with  this  part  of  the  country  commenced  in  August,  1881. 
In  that  year  the  condition  of  the  country  was  very  much  the  same  with 
regard  to  dryness  that  it  now  is.  The  Cottonwood  was  dried  up,  and 
only  some  of  the  lakes  remained  full.  In  1881  and  1882  there  was  an 
immense  fall  of  snow,  and  the  next  spring  the  country  was  full  of  water 
and  the  crops  were  the  best  that  were  ever  known  in  that  section.  All 
through  the  valley  of  the  James  there  was  a  good  yield  of  wheat — 24  to 
25  bushels  per  acre  was  a  moderate  crop.  The  yield  went  as  high  as 
42  bushels.  Dews  were  heavy,  and  the  country  generally  seemed  to 
be  favorable  to  farming.  But  since  that  time  the  country  has  dried  up. 
T.  W.  B.  Emery,  who  had  a  large  farm  in  Dickey  County,  sunk  $40,000 
in  wheat  farming.  He  never  had  a  crop  that  paid  expenses  in  four  or 
five  years,  and  he  was  a  man  who  deserved  well.  My  father  sunk 
$16,000  in  La  Moure  County.  But  all  this  country,  not  only  from  my 
owu  observation  but  from  the  observation  of  military  men  who  told  me 
about  it,  is  liable  to  cycles  of  rain.  At  times  the  whole  country  will  get 
wet  through,  and  then  it  will  gradually  dry  up.  On  Devil's  Lake,  cov- 
ering some  60,000  acres,  the  steamboats  run  across,  and  it  is  not  as  low 
to  day  as  it  was  twenty  years  ago. 

We  are  proud  of  Dakota,  and  we  are  bound  to  stay  there  if  it  is  pos- 
sible to  do  so.  We  know  that  we  have  there  as  rich  soil  as  there  is  in  the 
world.  We  have  land  that  we  wish  to  sell  to  people  from  other  sections 
of  the  country,  and  we  do  not  wish  the  idea  to  go  out  that  will  lessen 
the  value  of  those  lands.  But  unless  something  be  done  to  help  Dakota 
other  than  Americans  will  have  to  go  there — people  who  can  live  on 
comparatively  nothing  and  feed  themselves.  The  question  will  be  with 
any  one  who  wishes  well  of  this  project,  not  what  will  be  done,  but  what 
can  be  done.    1  believe  that  if  the  Government  of  the  United  States 
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can  wot  afford  to  make  appropriations  for  Dakota  as  it  makes  appropri- 
ations for  other  States  for  their  harbors,  for  seawalls  and  coast  de- 
fenses ;  if  it  can  not  appropriate  money  for  our  State  as  it  does  for  sci- 
entific investigations  of  the  fish  culture,  it  can  lend  its  credit  to  build  a 
system  of  water- works,  and  we  will  pay  a  reasonable  rent  to  bave  it  in 
our  county,  and  other  counties  will  do  the  same.  In  closing,  it  should 
be  said  that  the  Government  of  the  United  States  owes  Dakota  a  good 
deal  of  money  in  a  moral  point  of  view. 

STATEMENT  OF  N.  J.  LOWTHIN,  OF  GRANT  COUNTY 

Mr.  Chairman  and  gentlemeD,  I  live  in  the  eastern  part  of  South  Da- 
kota, on  the  west  side  of  the  Coteaux,  on  what  is  termed  the  divide  be- 
tween the  Whetstone  and  the  James  Valleys.  The  Sioux  Eiver  has  its 
rise  in  those  Coteaux,  and  through  all  the  valley  are  two  general  streams 
which  are  known  as  the  Whetstone  and  Yellowbanks,  with  numerous 
branches,  all  of  which  are  dry.  There  are  lakes  in  that  valley  which 
iu  former  years  were  high  and  had  a  surplus  of  water  in  them.  To-day 
they  are  very  low,  and  the  rainfall  since  the  lakes  have  commenced  to 
dry  up  has  grown  less  every  year.  In  1882,  as  has  been  stated,  we  bad 
plenty  of  rain  and  abundant  crops  was  the  result.  I  tbink  we  could 
Lave  some  artesian  wells  sunk  in  those  Coteaux. 

Tbe  Chairman .  Have  you  any  streams  of  water  that  could  be  turned 
into  the  lakes  T 

Mr.  Lowthin.  No;  nothing  but  the  actual  rain-fall.  I  do  not  know 
of  any  other  supply. 

The  Chairman.  Yon  have  not  sunk  any  wells  there  1 

Mr.  Lowthin.  No.  They  attempted  it  in  Grant  County,  but  I  think 
they  struck  grauite. 

The  Chairman.  Sometimes  there  may  be  overlying  granite  that  is 
drawn  up  by  volcanic  disturbances;  but  when  you  come  to  tbe  regular 
granite  there  is  no  artesian  well  possible  t 

Mr.  Lowthin.  They  do  not  attempt  to  drill  through  it.  I  do  not 
think  there  is  any  other  source  for  us  except  the  supply  from  those  lakes. 

The  Chairman.  The  lakes  are  dry  now! 

Mr.  Lowthin.  They  are  not  completely  dry,  but  they  are  very  low. 

The  Chairman.  Would  there  bave  been  sufficient  water  had  it  all 
been  drawn  off  this  year! 

Mr.  Lowthin.  Yes. 

The  Chairman.  What  difficulty  is  there  in  the  way  of  drawing  it  oft; 
what  you  want  is  a  tunnel,  a  deep  cut  f 

Mr.  Lowthin.  I  do  not  tbink  we  would  have  to  cut  very  deep. 

Tbe  Chairman.  Those  waters  iu  tbe  lakes  do  not  belong  to  any  onel 

Mr.  Lowthin.  No. 

Tbe  Chairman.  The  first  means  would  be  to  get  those  waters  outl 

Mr.  Lowthin.  Yes. 

The  Chairman.  Then  if  you  do  not  have  enough  for  your  purposes 
you  should  try  some  artificial  mode ;  but  the  probability  is  that  yon  will 
have  plenty  of  water  every  year.  How  much  water  have  you  there 
now ;  bow  deep  and  bow  wide  is  it  t 

Mr.  Lowthin.  Some  lakes  are  10  feet  deep,  some  less. 

Tbe  Chairman.  What  area  does  the  water  covert 

Mr.  Lowthin.  Some  40  to  50  acres.  There  is  a  chain  of  small  lakes 
there. 

The  Chairman.  Has  tbe  land  a  clay  subsoil! 
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Mr.  Lowthin.  Yes.  The  Pumice-stone  Lake  is  quite  a  body  of 
water,  of  a  pretty  good  depth,  lu  the  southern  part  of  the  county  the 
crop  is  poor,  but  in  the  northern  part  the  crop  is  very  good. 

The  Chairman.  Yon  want  to  survey  to  ascertain  bow  much  of  the 
water  in  those  lakes  you  can  utilize. 

Mr.  Lowthin.  Yes.  That,  I  think,  should  be  the  first  thing  done — 
ascertain  what  can  be  done,  and  then  the  Government  can  do  whatever 
it  may  deem  proper  to  assist  as. 

STATSttEHY  >  C.  E.  GHIHH,  OF  NEWARK,  MARSHALL  COTOTY. 

Mr.  Chairman  and  gentlemen,  I  represent  the  district  of  Marshall 
and  Broad  Counties.  That  district  forms  part  of  the  north  line  of  South 
Dakota.    The  lakes  border  the  eastern  part  of  our  county. 

The  Chairman.  Have  you  examined  those  lakes  f 

Mr.  G-kimm.  Yes. 

The  CHAreMAN.  Is  there  a  good  deal  of  water  in  them  now  T 

Mr.  Grimm.  I  saw  them  about  two  years  ago,  and  a  number  of  them 
which  are  now  dry  had  water  in  them.  There  is  a  number  of  coulees 
in  our  county,  and  in  the  spring  there  is  a  little  water  running  in  them. 

The  Chairman.  Suppose  you  were  to  dam  those  lakes,  could  yon  not 
benefit  a  good  deal  of  the  land  t 

Mr.  Grimm.  Those  coulees  or  ravines  are  something  like  2  to  5  miles 
in  length,  and  there  has  once  been  a  good  deal  of  timber  on  them. 
Some  of  there  are  2  miles  in  length,  and  some  of  the  banks  are  100  feet 
high.  Those  hills  are  higher  than  the  surrounding  country,  and  if  the 
water  in  those  coulees  could  be  increased  by  a  How  from  wells,  we 
could  get  enough  water  to  irrigate  a  large  country.  Still  lower  down 
the  valley  there  is  a  strip  of  what  we  might  call  heavy  land,  and  there 
is  where  the  suffering  has  been  this  year ;  there  was  no  water  to  reach 
the  subsoil,  and  the  poor  sample  of  wheat  which  was  shown  here  this 
morning  is  good  wheat  compared  with  that  produced  in  that  country. 
Then  to  the  westward  of  that  is  a  strip  of  country  where  the  crops  are 
considerably  better.  There  the  water  is  nearer  the  top  of  the  ground. 
We  can  reach  well  water  from  10  to  12  feet  deep.  If  you  were  to  sink 
a  well  15  feet  deep,  it  would  be  almost  impossible  to  pnmp  the  well  dry. 
And  then,  on  this  flat  ground,  I  understand  they  have  struck  water  at 
75  feet,  so  that  they  have  made  splendid  wells  in  that  country.  Bight 
up  the  lower  end  of  this  valley  of  which  I  am  speaking,  they  have  an 
artesian  well  a  little  less  than  1,000  feet  deep,  and  the  pressure  from 
that  well  is  125  pounds  to  the  square  inch.  Then  they  have  a  well  at 
Andover,  another  well  at  Webster,  and  another  at  Columbia,  in  the 
James  River  Valley. 

In  the  winter  of  1880  there  was  much  snow  in  Dakota,  and  there 
was  water  from  the  molting  of  that  snow  that  staid  from  1881  to  1882, 
and  wheat  went  up  as  high  as  60  bushels  to  the  acre.  That  proved 
to  me  that  with  a  favorable  season  we  could  have  a  large  crop  any 
year.  But  in  the  spring,  as  a  general  thing,  we  have  not  enough  water 
to  reach  our  snbsoil,  and  what  little  we  have  is  dried  up  by  the  hot 
winds  which  pass  over  the  country  in  the  summer.  I  think  the  bad 
effect  of  these  winds  could  be  obviated  by  surface  water.  But  as  we 
have  no  dews  and  no  surface  water,  we  can  not  raise  our  stock  or 
farm  products,  and  our  country  must  be  either  a  stock  or  farming  coun- 
try. Unless  something  be  done  the  people  must  dispose  of  their  stock 
and  make  a  change.    A.  large  number  will  dispose  of  their  farms  under 
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the  hammer.  Three  wells  to  a  township  would  give  sufficient  surfaoe 
water  for  that  country,  and  we  could  raise  good  crops  every  season. 
We  know  that  Congressmen  generally  live  on  the  best  in  the  laud, and 
it  is  said  that  Dakota  raises  the  best  flour  in  this  country ;  so  that  Con- 
gressmen, for  their  own  interest,  should  look  at  this  thing  as  we  do. 
We  do  not  wish  to  make  more  money  than  we  can  well  take  care  of; 
but  we  do  wish  to  make  enough  to  pay  our  taxes  and  honest  debts. 
We  can  raise  stock  cheaper  than  any  other  section  of  the  country,  and 
there  is  do  land  in  the  world  that  has  better  soil,  soil  better  adapted  to 
cultivation,  and  we  do  ask  that  Congress  grant  us  such  relief  as  oar 
needs  require. 

STATEMENT  OF  G.  S.  PERKY  07  DOUGLAS  COUNTY. 

Mr.  Chairman  and  Gentlemen,  I  think  the  ground  has  been  pretty 
well  covered  by  those  who  have  preceded  me,  and  I  shall  detain  you 
only  a  few  minutes  in  presenting  the  views  we  entertain  in  our  part 
of  the  Territory. 

I  live  in  Douglas  County,  in  the  extreme  southern  part  of  South  Da- 
kota. When  I  went  to  that  country  in  the  winter  of  1881  we  had  an 
abundance  of  water,  and  during  the  summer  of  1882  we  had  asjgood  crops 
as  I  have  seen  in  any  other  country.  In  the  early  part  of  the  season  we 
had  a  good  deal  of  water  in  our  streams.  There  were  four  or  five  that  we 
could  not  cross.  As  I  have  said,  during  that  season  we  had  as  good 
crops  as  I  have  seen  in  any  of  the  States,  and  I  have  lived  in  Iowa,  New 
Hampshire,  Maine,  and  Colorado.  I  do  not  think  that  the  crops  of  any 
of  those  Btates  could  come  up  to  the  crops  that  we  had  in  1882.  I  do 
not  think  there  was  a  night  during  that  summer  but  what  we  had  dews, 
and  these  streams  of  which  mention  has  been  made  were  running  full 
of  water ;  but  this  season  our  crops  are  poor. 

In  the  early  history  of  the  county  we  had  16  bushels  of  wheat  to  the 
acre,  and  corn  45  bushels  to  the  acre.  That  was  our  crop.  Bat  soon  these 
streams  were  without  water,  and  wagon-roads  were  made  all  through 
them.  It  is  my  opinion  that  unless  something  be  done  for  oar  relief  the 
country  will  soon  be  depopulated.  Why,  in  Davidson  there  is  not  one 
piece  of  land  in  five  that  is  inhabited  to-day,  the  people  being  driven 
out  because  of  want  of  water. 

The  Chairman.  Is  there  any  supply  in  that  county  except  from  arte- 
sian wells  t 

Mr.  Perry.  No. 

The  Chairman.  But  you  have  artesian  wells  there  1 

Mr.  .Perky.  Yes;  at  Campbell  they  have  artesian  wells  and  at 
PI  mi  king  ton. 

The  Chairman.  What  pressure  of  water  did  you  get  there  1 

Mr.  Perry.  At  Plankingtou  140  pounds  to  the  inch.  Then  you  go 
south  to  Tyndall,  and  there  is  a  well  600  feet  deep.  That  has  a  pressure 
of  122  pounds  to  the  inch.  That  flows  on  the  surface,  the  water  going 
into  the  Missouri  River.  Parties  living  adjacent  to  this  well  at  Tyndall 
entered  suit  against  the  town  because  of  this  water  running  over  their 
land,  but  before  they  got  the  suits  into  court  and  under  headway  they 
withdrew  them,  seeiug  the  advantage  the  water  was  to  them.  This 
surface  water  from  that  well  makes  the  land  on  which  it  flows  worth 
$25  an  acre,  while  the  land  this  side  is  not  worth  more  than  $8  to  $10 
an  acre. 

The  Chairman.  Are  the  banks  of  the  Missouri  deep  at  that  point  1 
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Mr.  Pekkv.  Yes;  there  are  high  banks  there,  and  timber  lands  until 
yen  get  to  Yankton. 

The  Chairman.  How  high  have  you  been  ! 

Mr.  Perry.  Only  to  Pierre.  I  will  say  in  regard  to  the  wells  at 
Yankton  tbat  the  best  well  is  165  feet  deep,  and  has  a  pressure  of  140 
pounds.  They  have  eight  or  nine  wells  there,  and  one  is  on  the  Missouri 
River,  where  they  are  carrying  on  one  of  the  largest  brick  manufactories, 
and  all  the  water  is  derived  from  this  well,  driving  tbe  machinery  and 
everything  else.  There  is  another  matter  to  which  I  wish  to  call  your 
attention,  and  to  which  there  has  been  no  allusion  so  far,  and  that  is 
that  from  fifty  to  seventy-five  parties  having  tree  claims  are  compelled 
to  ask  an  extension  of  time  to  carry  out  their  contract  with  the  Govern- 
ment. This  is  on  account  of  the  dry  weather  in  those  counties.  If 
wells  could  be  sunk  at  the  beads  of  Choteau  Greek  and  two  other  creeks 
in  that  neighborhood,  it  would  make  each  one  of  them  flowing  streams. 
They  are  only  6  to  lfi  miles  apart,  and  we  might  get  moisture  from  them 
which  would  assist  us  materially.  But  we  are  poor  and  not  able  to  get 
tbe  money  to  get  on  and  make  the  experiments. 


STATEMENT  OF  G.  E.  PURLEY,  OF  MINHEHAHA  COUNTY. 

Mr.  Chairman  and  gentlemen,  I  live  in  tbe  Sioux  Valley,  and  I  am 
the  only  representative  from  that  section.  Onr  county  is  economically 
managed,  and  it  is  out  of  debt.  The  Big  Sioux  has  grass  growing  in  its 
bottom,  with  bat  little  water  in  it. 

The  Chairman.  Where  does  it  head  f 

Mr.  Poeley.  In  Codington  County. 

The  Chaibman.  I  see  here  (referring  to  a  map),  that  there  are  a 
great  many  of  these  small  lakes  therein.   Do  they  drain  into  the  Sioux  1 

Mr.  PURLEY.  They  are  not  drained.  Some  ot  them  are  dried  up.  It 
appears,  on  tbe  map,  as  if  there  were  a  little  lake  here  [indicating],  and 
one  here  [indicating],  but  those  places  are  where  we  get  our  good  grass. 
Tht-y  were  lakes  and  streams  in  earlier  days,  but  there  is  no  water  in 
them  now. 

The  Chairman.  There  is  water  in  the  Sioux  that  could  be  brought 
back  upon  the  landt 

Mr.  Purley.  But  there  is  not  enough  in  the  dry  seasons.  Here  is  a 
statement  of  the  rainfall  in  our  last  growing  season.  I  got  it  from  the 
president  of  the  Agricultural  College.  It  is  4  ^jfsu5  inches.  We  got  the 
idea  tbat  Brookings  was  getting  more  water  than  we  were.  We  could 
seethe  clouds  move  around  us,  and  we  found  that  at  the  same  time  they 
had  four  inches  of  water  and  over,  we  had  only  two.  Mention  has 
been  made  about  tbis  snow-fall  of  1881  and  1882.  I  have  lived  in 
Dakota  since  1870  and  I  have  noticed  this  feature  in  the  change  of 
wind  currents:  They  come  from  the  northwest.  The  start  of  oursnow- 
fall  was  a  blizzard  from  the  northwest.  The  water  from  tbat  snow 
went  into  the  ground  and  filled  it  up  so  that  we  could  not  plow  our 
fields  that  fall.  Then,  during  the  same  winter,  we  had  southeast  winds 
that  gave  as  more  snow,  and  the  water  from  that  went  into  the  land. 
But  during  the  last  three  years  the  wind  has  come  directly  from  tbe 
south  and  the  north,  and  it  has  been  without  this  moistnre.  We  felt 
a  little  delicacy  at  first  at  being  classed  as  an  arid  country;  but  we  are 
not  the  first  to  say  we  want  rain.  But  the  rain  grows  less  all  the  way 
from  the  Alleghany  Mountains  to  the  one-hundredth  meridian.  The 
average  fall  is  less  when  you  get  to  the  one-hundredth  meridian,  where 
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it  is  not  enough  for  the  crops.  But  there  is  do  use  in  rebelling  ag&iost 
nature  or  your  country  because  there  is  Dot  enough  rainfall,  for  irriga- 
tion is  the  beginning  of  civilization.  When  we  get  educated  to  it,  we 
will  find  people  leaving  rain-fall  countries  and  Keeking  irrigation  lands, 
and  we  need  not  be  ashamed  of  it. 

When  I  weut  to  South  Dakota,  in  1880,  the  country  was  new.  There 
was  not  a  post-office  in  our  county,  nor  a  railroad.  I  sought  informa- 
tion from  every  available  source  as  to  the  condition  of  the  country. 
There  were  signs  of  drouth,  and  my  friends  back  East  said  they  could 
see  between  the  lines  of  my  letters  that  I  was  a  little  uncertain  whether 
it  was  a  place  to  live  in  or  not.  The  lakes  throughout  South  Dakota 
that  summer  were  dried  np.  There  is  a  lake  in  the  northeast  portion 
of  my  county — Lake  Brant.  It  covers  probably  two  sections  of  land. 
That  was  dried  up,  and  teamsters  nsed  to  go  over  it  and  cut  their  tim- 
ber. East  of  the  line  of  the  railroad  there  was  a  lake  called  Preston, 
and  that  was  dried  up.  The  northwestern  peoplejbuilt  their  railroad 
across  there.  The  grass  on  the  prairies  burned  off  abont  the  middle  of 
last  July,  but  on  the  14th  of  August  there  was  a  heavy  rain,  and  the 
grass  all  grew  up  agaiu.  The  season  of  1879  had  been  dry,  but  I  think 
not  so  bad  as  that. 

In  the  winter  of  1880-'81  there  was  a  heavy  snow-fall.  The  wiu- 
ter  was  a  very  bard  one,  and  it  kept  up  until  the  18th  of  April.  That 
was  the  first  thaw  that  we  had,  and  theu  the  snow  went,  off  just  as  nut 
as  snow  could  go,  and  all  the  lakes  were  filled  with  water.  Preston 
Lake  was  so  full  the  railroad  company  had  to  lay  its  track  around  it 
Lake  Brant  was  filled  with  water.  The  seasons  of  1881, 1882,  and  188J 
were  very  productive. 

The  Chairman.  How  large  is  Lake  Brant  T 

Mr.  Purley,  It  covers  about  two  sections  of  land. 

The  Chairman.  Is  there  water  in  it  nowf 

Mr.  Purley.  Yes;  the  water  in  it  now  is  about  a  foot  deep.  I 
learned  from  an  old  stage  man  that  it  was  dry  in  1870,  and  in  1872  or 
1873  the  subdivisions  were  made  by  the  Government,  and  at  that  time 
it  had  water  iu  it.  This  shows  that  these  dry  seasons  are  periodical. 
In  the  seasons  when  those  streams  were  full  of  water  we  had  rain.  Bat 
whether  that  was  the  result  of  the  water  being  iu  them  or  a  coincident, 
I  would  not  say.     It  may  have  been  both. 

The  Chairman.  It  is  time  that  you  were  having  a  change  of  season. 

Mr.  Purley.  Yes. 

Tbe  Chairman.  When  the  good  season  comes  will  yon  give  up  or 
will  you  keep  up  the  fight  1 

Mr.  Purlry.  Solomon  says  there  is  no  remembrance  of  past  things. 
But  1  do  not  think  there  is  much  danger  of  this  being  forgotten.  There 
have  been  no  seasons  but  what  we  have  had  dry  spells ;  bat  some  of 
them  are  not  so  disastrous  as  others.  There  has  not  been  one  of  those 
dry  spells  but  what  the  farmers  would  be  alarmed.  But  the  rains  would 
come  before  the  crops  were  killed. 

The  Chairman.  When  you  have  a  good  winter  and  the  rain  fills  the 
ground  above  down  to  the  hard  soil,  and  it  is  well  saturated,  will  the 
dry  spell  hnrt  your 

Mr.  Purley.  No. 

The  Chairman.  The  moisture  will  carry  you  through  the  season! 

Mr.  Purley.  Yes.  Last  fall  had  ihe  ground  been  well  saturated, 
with  what  rain  we  bad  this  summer  we  wmild  have  had  a  fair  crop. 
There  is  no  question  about  that. 
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The  Chairman.  Ton  have  hero  a  most  favorable  feature — the  condi- 
tion of  your  soil  is  such  that  after  a  while  less  water  will  do. 

Mr.  Purley.  Yea.  There  are  several  farms  where  there  has  never 
beeu  an  entire  failure.  For  instance,  there  is  Mr.  Cass's  farm,  north- 
east of  Huron.  He  has  never  missed  a  crop.  He  made  the  statement 
that  anywhere  within  the  area  of  bis  land  where  good  crops  were  raised 
lie  could  dig  down  8  to  12  feet  and  invariably  find  water.  Many  farms 
there  are  the  same  way.  I  maintain  that  if  we  can  have  some  means 
by  which  we  can  irrigate  in  the  fall,  after  the  harvest  is  over,  and  once 
in  June,  we  can  get  along  very  well  without  any  more  irrigation.  Once 
will  snit  us.  If  we  can  sink  artesian  veils  and  anchor  the  pipes  so  that 
the  water  may  be  kept  in  the  wells  we  would  have  no  trouble  in  that 
country.  Bat  there  is  the  difficulty — the  anchoring  of  the  pipes ;  they 
are  blown  out  of  the  ground. 

The  Chaibman.  Why  not  let  the  water  flow  into  a  reservoir  I 

Mr.  Purley.  We  do  not  want  to  use  that  land  for  a  reservoir^  we 
do  not  want  the  water  to  go  down  to  the  James.  .  If  the  water  is  in 
natural  places  it  is  too  low  ;  we  want  it  up  high. 

The  Chairman.  Can  you  not  locate  your  wells  on  high  places  f 

Mr.  Purley.  That  might  bedone  in  many  cases.  I  think  that  would 
be  a  very  good  idea.  Water  naturally  percolates  through  the  soil.  It 
has  been  explained  here  that  the  James  River  Valley  has  a  depression 
of  about  500  feet  on  each  side.  I  have  the  flgnres  from  tbe  engineers  of 
the  Northwestern  Railroad.  Ton  will  see  from  the  map  that  Pierre  is 
nearly  west  from  Huron.  The  land  at  Pierre  is  150  feet  higher  than  at 
Huron. 

In  1883  on  the  lowlands  the  moisture  was  left,  and  on  my  farm  there 
was  a  hay  field  of  60  acres  on  which  there  was  grass  9  inches  long.  In 
1882  I  saw  potatoes  on  the  scale  that  weighed  4  pounds,  and  a  single 
cabbage  head  that  weighed  40  pounds.  But  I  do  not  propose  to  go  into 
details,  because  the  ground  has  been  already  covered.  When  yon  go 
to  Huron  there  will  be  some  statistics  furnished  you. 

Now,  what  is  to  be  done  in  view  of  tbe  evidence  that  has  been  pre- 
sented here  this  morning  1  If  the  Government  will  send  out  promptly 
and  sink  a  few  wells  under  tbe  guidance  of  an  engineer — there  is  no 
necessity  for  an  extended  survey — and  show  the  people  bow  this  can  be 
done,  it  will  give  confidence  to  them.  They  will  see  that  there  is  a  re- 
ward to  follow  which  will  justify  the  expense  to  be  incurred  iu  the  work. 
If  the  Government  will  do  this,  gentlemen  who  are  in  the  money-lend- 
ing business  will  see  that  there  is  a  way  for  their  loans  to  be  paid,  and 
those  who  have  to  borrow  money  to  sink  wells  will  have  confidence  that 
they  can  pay  their  debts.  There  will  be  no  difficulty  in  sinking  those 
wells.  Our  people  are  not  a  people  to  contract  debts  without  making 
provision  to  pay  them.  They  want  to  see  their  way,  and  when  once 
they  do.  they  will  roll  up  their  sleeves  and  go  to  work. 


STATEMENT  OF  E.  D.  DRAKE,  OF  MTSKES0TA. 

Mr.  Chairman  and  gentlemen,  I  am  a  citizen  of  Minnesota.  I  be- 
lieve Minnesota  has  been  wholly  excluded  in  this  discussion.  While 
it  is  a  fact  that  southern  and  eastern  Minnesota  have  as  perfect  a  re- 
turn of  rain-fall  as  any  place  on  tbe  earth,  yet  we  sometimes  suffer  for 
want  of  rain.  I  have  lived  in  this  State  for  25  years,  and  I  am 
acquainted  with  northwestern  Minnesota,  northwestern  Iowa,  and 
southwestern  Dakota.    Tbe  agricultural  land  of  Minnesota,  around  a 
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circle  of  100  miles,  is  the  best  body  of  forming  land  on  the  face  of  the 
earth.  That  is  a  pretty  bold  statement  to  make;  but  I  think  I  am  cor- 
rect. I  am  sorry  that  the  committee  is  to  part  from  us  in  the  night; 
because  were  it  otherwise  the  committee  would  see  that  my  statement 
is  true. 

But  there  are  seasons  when  we  could  double  our  productions  by  arti- 
ficial means.  I  have  been  farming  some  10  or  15  years  and  1  have 
planted  out  trees  to  more  than  the  value  of  $50,0t>0.  1  have  spent  much 
money  in  planting  trees. 

And  right  here  let  me  call  attention  to  this  latitnde,  exposed  to  the 
winds  of  the  western  prairies — winds  that  in  summer  and  winter  come 
over  an  unbroken  prairie  for  600  miles.  There  a  good  rain-fall  is  all 
lost.  But  where  trees  are  it  is  different,  and  the  effect  is  shown  in  the 
grass  and  wheat  and  corn.  These  trees  change  the  direction  of  the 
winds,  and  induce  moisture.  I  have  measured  crops  of  corn  from  my 
farm  as  high  as  57  J  bushels  to  the  acre.  I  have  this  year  30  bushels  of 
wheat  on  a  comparatively  thin  soil.  And  then  my  observation  has 
been  confirmed  by  some  of  my  friends  from  Dakota,  and  by  the  chair- 
man of  the  committee,  to  the  effect  that  where  we  have  water  in  the 
winter  in  these  basins  all  over  our  territory  we  need  very  little  rain  dar- 
ing the  year.  I  have  cut  good,  soft,  nutritious  hay  in  those  places.  A 
farmer  who  resides  within  25  miles  of  this  city  said  that  be  sowed  a  crop 
of  wheat  and  harvested  it  without  a  single  drop  of  rain  ;  the  winter 
suowb  going  off  late  in  the  spring  gave  him  the  necessary  moisture. 

I  do  not  wish  to  detain  the  committee,  but  I  trust  it  will  incorporate 
in  its  report  a  recommendation  that  the  introduction  of  trees  should  be 
inaugurated  as  a  means  of  inducing  moisture  for  purposes  of  agriculture, 
particularly  in  that  portion  of  the  country  which  the  Government  owns. 
We  have  given  mdlions  of  prairie  acres,  a  very  great  portion  of  them  to 
naturalized  foreigners,  who  have  filed  their  declarations  of  intention 
and  taken  a  farm.  We  have  given  freely  and  required  nothing.  Had 
the  Government  reserved  a  portion  of  that  land,  or  attached  a  reason- 
able condition  with  regard  to  the  planting  of  trees,  we  should  have  had 
a  different  condition  of  things  in  this  whole  northwest  territory.  We 
would  have  gotten  rid  of  these  blizzards  and  modified  onr  climate  with 
regard  to  rain  and  evaporation.  Let  Congress  consider  and  pass  an  act 
upon  the  subject  of  planting  trees,  and  let  the  beneficiaries  do  the  work. 
If  this  can  be  done  it  seems  to  me  that  it  will  accomplish  as  much  as 
can  be  accomplished  by  irrigation,  and  even  more. 

COBHUNICATIONS  FROM  DAKOTA  PEOPLE. 

By  direction  of  the  chairman,  the  following  communications  were 
riled: 

Messrs.  D.  C.  Fierce  (chairman),  I.  Bockaffow,  A.  8.  Whipple,  B.  A. 
Rogers,  and  A.  L.  Jones,  a  committee  of  the  Farmers'  Alliance,  write 
under  date  of  Ipswich,  S.  Dak.,  July  10,  1889,  as  follows: 

In  response  to  a  letter  from  your  committee  addressed  to  C.  A.  Soderberg,  secretary 
of  the  Dakota  Farmers'  Alliance,  we  tbe  undersigned  having  been  appointed  a  com- 
mittee for  that  purpose  by  Alliance  No.  1-20  of  Edmunds  County,  beg  leave  lo  offer 
tbe  following  facts  in  relation  to  the  water  supply  of  thiscoonty,  and  ask  for  them  a 
favorable  consideration  by  your  committee. 

Edmunds  County  lies  near  the  center  of  Dakota  Territory,  on  the  eastern  slope  of 
the"Coteaux  du  Missouri,"  having  an  elevation  at  the  west  end  uf  about  1,200  Test, 
and  at  this  place  (Ipswich)  about  400  feet  above  the  James  Biver  ValJuy  at  Aberdeen. 
The  surface  is  varied  from  very  rolling  and  stony  in  the  west  to  gently  rolling  in  tbe 
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,   „  These  creoks 

„ n  after  the  snow  is  gone,  no  water  remaining  in  the  comity  exoept  a 

few  pools,  which  are  dry  by  the  middle  of  summer.  These  creeks  average  at  this 
point  when  at  full  flow  about  30  feet  wide  by  2\  feet  deep  and  have  a  strong  current, 
lam  carrying  off  an  amount  of  water  which  if  it  could  be  retained  in  the  county 
would  greatly  increase  the  rain-fall  and  furnish  an  adequate  supply  for  agricultural 
and  stock  purposes. 

The  rain-fall  has  varied  a  great  deal  during  the  past  six  years  (the  time  since  the 
first  settlement  of  the  country),  bat  one  year  (1886)  having  been  sufficient  to  insure  a, 
fall  crop,  while  the  present  year  is  lacking  in  rain  to  the  extent  of  almost  a  total 
failure  of  crops.  The  present  drought,  however,  is  partially  attributable  to  a  very 
light  snow-fall  last  winter,  as  there  was  not  enough  to  start  a  flow  of  water  in  the 
creeks.  No  record  of  rain-fall  has  been  kept,  but  it  might  be  set  down  about  thus: 
[886, 18  inches ;  1B87,  13  inches ;  1888,  IS  inches  ;  1889  (to  July  1),  about  3  or  4. 

Ipswich  has  a  6-inch  artesian  well,  depth  1,270  feet,  flow  200  gallons  per  minute, 
pressure  TO  pounds.     Water-works  and  village  well  supplied. 

The  most  practical  way,  in  our  opinion,  to  increase  our  water  supply  would  be — 

Firtt.  To  construct  dams  across  the  creek  beds  mentioned,  at  least  one  on  every 
section.  These  need  not  be  expensive.  In  many  places  a  large  amount  of  water 
eonld  be  retained  by  a  small  dam.  A  few  small  damn  were  constructed  by  individ- 
uals last  year,  but,  as  we  had  bo  little  snow  last  winter,  they  were  not  filled  tbia 
spring.  Although  the  people  believe  generally  In  the  advantage  of  these,  they  are 
too  poor  to  build  them  alone,  having  invested  all  tbeir  surplus  in  buildings,  teams, 
sari  tools. 

Second.  Artesian  wells,  located  at  such  points  as  would  accommodate  the  moat 
people,  surplus  to  now  into  the  creeks  to  supply  the  ponds  below.  At  many  points 
these  wells  in  the  future  could  be  utilized  to  run  factories,  mills,  creameries,  etc.,  as 
tbeir  pressure  often  reaches  175  pounds.  The  rental  of  power  would  pay  for  the 
wells. 

Tkird.  Asa  means  toseonre  the  construction  of  dams  and  wells  we  need  Government 
lid  in  the  way  of  bounty,  or  exemptions,  or  any  other  appropriation  that  will  seoure 
the  end. 

We  do  not  kuow  what  power  your  committee  may  be  clothed  with,  aud  therefore 
may  be  overateppiug  our  privileges  in  this  communication:  if  so  we  hope  it  may  not 
deli-act  from  what  good  might  come  from  it  with  better  information. 

The  people — numbering  about  5,000— are  mostly  American  aud  of  the  better  classes, 
well  up  iu  intelligence  and  education,  and  they  have  labored  honestly  and  faithfully 
to  develop  this  country  aud  make  themselves  homes,  aud  are  worthy  of  your  consid- 
eration, but  the  heavy  odds  against  which  they  have  hod  to  work  has  covered  tbem 
with  debts  aud  many  are  discouraged  ;  and  only  help  of  the  kind  we  hope  you  can 
bring  will  save  us  from  tbe  shame  of  many  abandoned  homes. 

Under  date  of  Dickinson,  Stark  County,  if.  Dak.,  Jnly  24, 1889,  a  com- 
mittee composed  of  the  following  citizens,  James  G.  Campbell,  N.  O 
Stmsmer,  B.  J.  Turner,  Timothy  Cuakelly,  H.  L.  Dickinson,  John  A. 
McGregor,  C.  H.  Klinefelter,  ex.,  Ed.  B.  Bonney,  Jos.  T.  Scott,  A.  Hill- 
isrd,  and  Smith  Hilliard,  forwarded  the  annexed  paper. 

To  Ike  special  committee  of  the  United  States  Smote  appointed  to  inwetigate  and  report  on 

He  matter  of  irrigation  of  arid  land),  etc.: 

Gbktlkken:  The  undersigned,  citizens  of  Dickinson  in  Stark  County,  North  Da- 
kota, respectfully  represent  for  your  consideration  that  there  is  a  largo  tract  of  land 
west  of  the  Missouri  River  in  North  Dakota,  east  of  the  Bad  Lands  and  bordering  on 
the  Little  Missouri  River.  This  tract  comprises  several  large  counties,  some  of  them 
having  territory  enough  to  make  each  of  itself  a  Fair-sized  State.  Three  of  these 
counties,  Morton,  Stark,  aud  Billings,  are  organized,  and  all  of  them  arc  more  or  less 
settled  with  permanent  settlers,  having  large  tracts  of  land  in  cultivation.  This 
whale  country  is  undulating,  with  a  good  rich  soil,  capable  when  sufficiently  watered 
to  raise  crops  of  wheat  of  from  20  to  30  bnshels  per  acre,  and  from  EM)  to  (JO  bushels 
of  oats.  Since  the  settlement  of  these  lauds  there  have  been  a  fen-  seasons  when  the 
rain-fall  was  sufficient  during  the  growing  season  to  show  the  capabilities  of  the  soil 
and  climate  as  above  stated ;  but  while  there  have  been  a  few  such  years  the  major- 
ity have  suffered  froin  severe  drought  during  the  months  of  May,  June,  and  July,  more 
especially  June.  This  has  led  to  repeated  crop  failures,  impoverishing  farmers,  un- 
less rich  enough  to  have  live  stock  to  rely  upon,  and  thus  retarding  improvement  and 
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discouraging  settlement.  There  arc  several  small  streams  in  this  region,  but  the 
conformation  of  the  county  is  suoh  thAt  irrigation  front  the  streams  does  not  seem  to 
be  practicable.  Artesian  welts  generally  distributed  might  be  mode  to  water  lugs 
t  roots  directly,  and  indirectly  the  whole  region  by  increasing  the  humidity  of  the  at- 
mosphere and  tans  increasing  the  rain -fall.  In  this  whole  region  tbe  only  incorpo- 
rated town  or  city  is  Mandantm  the  bank  of  the  Missouri  River.  All  the  other  towns 
are  mere  villages  and  hamlets,  and  the  settlers  oro  generally  poor.  This  being  so  tbe 
conditions  are  not  favorable  for  expending  money  by  way  of  experiment  in  boringfot 
water.  In  ail  that  region  there  is  no  well  of  that  Kind.  If  it  were  once  established 
that  water  conld  be  bad  In  that  way  in  abundant  supply  at  a  moderate  depth,  then 
we  think  that  private  and  corporate  enterprise  would  in  time  supply  the  country  in 
the  manner  indicated  with  water  enough  to  make  it  one  of  tbe  moat  fruitful  regions 
of  the  United  States. 

In  view  of  the  foregoing  we  respectfully  request  your  committee  to  examine  and 
consider  tbe  natural  conditions  and  capabilities  of  the  region  referred  to.  and,  if 
deemed  proper  by  yon,  that  yon  recommend  that  one  or  more  experimental  wells  be 
sunk  at  Government  expense  at  such  point  or  points  best  calculated  to  make  ■  fait 
testofwhat  maybe  accomplished  in  supplying  sufficient  witter  by  that  means  to 
irrigate  this  country. 

Mr.  S.  Pattern,  wider  date  of  Dickinson,  N.  Dak.,  July  28, 1889,  writes 
as  follows : 

I  have  just  received  a  copy  of  Hon.  William  M.Stewart's  letter  to  tbe  Formers'  Alli- 
ance, from  which  I  leant  that  tho  Senate  Committee  on  Irrigation  will  visit  this  country 
early  next  month.  Our  agricultural  department  is  engaging  in  a  noble  work.  We 
haveasnperiorsoil,  and  tbe  topography  of  the  country  is  favorable  to  irrigation,  Oor 
farmers  aro  not  able  to  ma ko  artesian  wells,  and  onr  streams  are  deficient  in  water  in 
a  dry  time,  and  have  not  enough  fall  to  enable  us  to  get  the  water  out  of  their  deep 
channels.  Wu  have  much  greater  need  or  irrigating  wells  Ibau  uear  the  mountains 
in  Montana,  where  tbe  great  fall  of  tbe  mountain  streams  and  melting  snows  givs 
good  facilities.  Our  rain  lias  been  deficient  three  seasons  out  of  six.  This  is  the  dri- 
est we  have  bad.  Most  of  our  early  crops  are  a  sod  failure.  We  have  had  at  my 
place  but  2.74  inches  of  rain  this  month : 

iDCbM- 

Jnne 0.82 

May 2.77 

April 79 

March 17 

February 1.07 

Total  for  five  months 7,56 

We  have  bad  but  8.4fl  inchessince  last  August,  and  bad  itnot  been  for  tbe  surplus 
carried  over  deep  in  the  soil  from  the  heavy  rains  of  last  year,  no  crop  could  have  been 

loan  answer  a  few  of  Mr.  Stewart's  inquiries: 

(a)  The  extent  of  arid  area  in  dry  seasons  embraces  our  whole  country. 
[6)  Above  find  rain-fall  for  the  past  11  mouths,  onr  rain-fall  during  tbe  growing 
season  in  good  seasons  is  from  8  to  15  inches ;  that  is  an  average  of  11+  inches. 
(o)  We  have  no  irrigation,  and  no  means  of  irrigation ;  no  streams  available  for 

(J)  Dakuia  is  too  dry  in  fall  and  winter  for  trees,  and  many  dio  from  drought. 
LA  MOURE,  LA  MOUSE  COUNTY,   NORTH  DAKOTA. 

The  following  papers  were  also  filed  by  the  chairman  of  the  committee: 

ACTION  OF  BOARD   OF   COUNTY   COMMISSIONERS, 

July  13,  9  o'clock  a.  m.     Board  of   county  commissioners  in  session,     Fnll  board 

Mr.  W.  M.  Potter  appeared  before  the  board  and  invited  attention  to  the  impor- 
tance of  an  artesian-well  system. 

On  motion  the  following  resolutions  were  passed : 

Whereas  experience  has  demonstrated  the  lack  of  a  sufficient  supply  of  moistnrr 
to  insure  growing  crops,  and  also  an  evident  increasing  tendency  in  the  same  direc- 
tion and  from  year  to  year ;  and 

Whereas  the  sinking  of  artesian  wells,  in  various  portions  of  Dakota,  affords  sat- 
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Wadory  ovidenco  of  the  existence  of  vast  reservoirs,  or  inexb.iuNi  iTilo  en. rente  of 
waier,  beneath,  the  soil,  which  may  be  utilized  by  (I 
flood  present  and  opeii  now  water-courses  ;  to  create 
qosntlties  of  agricultural  lands;  aod 

Whereas  it  is  believed  that  such  an  increase  of  surface  water  will  exert  a  beneficial 
effect  upon  rain  and  snow  fulls,  and  than  afford  assurance  of  an  ample  supply  of 
moisture  for  agricultural  needs:  Therefore, 

Retained,  That  it  is  the  judgment  of  this  board  tbat  public  attention  should  be 
turned  to  artesian  wells  as  u  resource  against  tho  evils  now  being  suffered  for  lack  of 
rain  supply,  with  a  view  not  merely  to  county  but  to  State  and  national  assistance 
in  meeting  'he  exigencies  of  tho  situation. 

Raelttd,  That  we  respectfully  and  earnestly  invite  the  attention  of  the  committee 
appointed  by  the  Senate  of  the  United  States  to  investigate  as  to  arid  lands,  to  the 
needs  of  these  northwestern  plains,  and  to  the  necessity  of  supplementing  the  efforts 
of  exhausted  settlers  with  tho  strong  hand  of  the  General  Government. 

On  motion  the  chairman  was  instructed  to  appoint  a  committee  of  three  to  confer 
■iih  other  conutj  committees  and  the  Senatorial  committee  on  arid  lauds  in  relation 
to  artesian  wells  lor  water  supply  for  Dakota. 

The  chairman  appointed  the  following  persons  on  said  committee:  Waldo  M.  Potter, 
W.  E.  Brewer,  and  G.  R.  Fralick. 

A  correct  copy. 


STATE  ME  NT   ACCOMPANYING  THE   COUNTY 

The  map  sent  with  this  paper,  represents  sloughs  and  water-courses  where  water 
was  abundant  six  years  ago,  They  are  now  entirely  dry,  except  the  James  River  aud 
two  little  lakes. 

The  county  contains  thirty-two  townships,  1,152  square  miles,  is  centrally  located 
between  the  Missouri  and  Red  Rivers,  rolling  prairie,  and  is  divided  north  and  south 
by  James  River. 

!u  condition  at  to  eitrfact  water. — Six  years  ago  Bone  Hill  Creek,  in  the  northern  part 
of  the  county  ;  Bare  Creek,  on  the  eastern  border,  and  Cottonwood  Creek,  in  the 
center,  each  extending  through  several  tonusbips,  were  considerable  streams;  now 
almost  entirely  dry.  At  that  time  sloughs  nearly  impassable  by  teams  were  scat- 
tered in  a  majority  of  the  townships.    These  are  now  all  dry. 

The  twin  Alkali  Lakes,  3  miles  from  the  town  of  La  Moure,  covered  nearly  2  miles 
north  and  son  lb,  and  were  10  to  12  feet  deep.     Now  one  is  dry  and  the  other  nearly  so. 

Cottonwood  Lake,  1  mile  long  and  one-half  mile  wide,  9  miles  southwest  of  La 
Muure,  is  now  a  shallow  pond,  6  feet  lower  than  five  yeara  ago.  This  is  about  all  the 
surface  water,  except  the  James  River,  iu  the  entire  1,152  square  miles  of  the  county. 

The  James  River  has  been  only  a  shadow  of  its  former  self  most  of  the  time  the 
present  season. 

Tfae  disappearance  of  these  slongbs  and  ponds  has  been  gradual — less  from  year  to 
jeer— in  the  face  of  the  generally  received  theory  that  cultivation  of  tbo  land  in- 
creases rain- faU. 

What  is  trne  of  La  Moure  Country  in  these  respects  is  also  true  of  nearly  all  the 
present  occupied  portion  of  the  two  Dakota*. 

I.  Feasibility  of  art  artfnian-tpell  it/stem. — Wells  are  now  in  operation  scattered  over 
300  miles  north  and  south  and  200  miles  east  and  west,  Irrigation  believed  to  be 
practicable  to  a  large  extent. 

II.  A'iBwsiiji. — Seasonable  rain-falls  more  nncertain,  and  growing  less  for  a  series  of 
years.    Drying  up  of  water-courses,  slongbs,  and  lakes.    Deficient  crops. 

IIL  Need  of  Government  help. — The  balk  of  Dakota  people  arc  poor;  heavily  in 
debt:  lands,  crops,  and  chattels  mortgaged;  result  of  decreasing  crops  and  lowprices. 
Bonding  and  taxation  to  inaugurate  a  system  of  artesian  wells,  with  whatever  risks 
there  may  be  of  success,  would  seriously  burthen  their  resources, 

IV.  The  General  Government  should  open  theicay. — About  (20,000,000  Already  paid  into 
the  United  States  Treasury  by  Dakota  settlers;  20,000,000  acres  yet  to  be  occupied,  in 
addition  to  10,000,000  expected  from  the  Sioux  Reservation.  Better  water  supply 
necessary  to  encourage  immigration.  A  return  of  5  to  10  per  cent,  of  what  baa  been 
reiliied  would  suffice. 

V.  Great  natmral  fertility  of  the  noil  will  justify  the  expenditure.— Thirty  to40busbelsof 
wheat  per  acre  have  been  raised  in  favorablo  seasons.  For  lack  of  moisture  10  bush- 
els ii  all  that  can.  be  expected  this  year,  aod  thousands  of  acres  have  been  plowed 
op.    Irrigation  would  doubtless  insure  30  to  50  bushels. 
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THE  COMMISSIONERS  OP  SPINK  COUNTY,  DAKOTA.  43 

VI.  Inetntmaits  tn  Dakota  show  the  courage,  character,  and  enterprise  of  herpcople. — 
Assessed  valuation.  ISM 1161,420,974 

Sooth  Dakota 191,381,072 

Worth  Dakota $70, 039,902 

Post-office  revenues 1500,000 

Expended  f«r  m-boo:*  iii  18t» $1,051,337 

Nnmber  of  church  societies 1,000 

Railroad  facilities: 

Korth  Dakota miles..  2,100 

South  Dakota do....  2,400 

Aggregate  banking  capital #11,747,440 

VII.  As  agriculture  underlies  all  Dakota  prosperity  everything  for  -be  future  de- 
pends upon  lis  oncourngemeot.  With  adequate  water  supply  great  prosperity  is 
assured.    Without  it  all  is  In  peril. 

RECEIPTS   Or  DAKOTA   LAND  OFFICES. 


Fargo $3,257,776 

Grand  Forks , 2,921,000 

Bismarck 640,000 

Devil's  Lake 710,634 


COKHTJNiCATIONS  FROM  CITIZENS  AND  ARMY  OFFICERS. 

STATEMENT  OF  J.  B.  LABRIK,  Of  DOLAND. 

Doland,  Dak.,  July  23,  1889. 
Te  Bon.  Wm.  Stewart,  caairman,  and  others,  of  the  United  States 

Senate  Committee  on  Irrigation,  tilting  at  St.  Paul,  Minn: 
Ok.vtlkmeS:  The  people  of  Spink  County,  Dak.,  comprising  1,512  square  miles 
of  land  and  containing  l.'i.OOO  population,  have  suffered  for  (our  years  from  a  shortage 
of  crops  on  account  of  insufficient  supply  of  moisture.  We  have  an  unfailing  supply 
of  water  at  a  depth  of  from  900  to  1,000  feet  below  the  surface,  which  rises  through 
Ike  artesian  wells  now  in  operation  with  a  force  of  200  pounds  to  the-  square  inch ; 
we  have  a  country  that  is  traversed  by  innumerable  dry  water-courses,  and  inter- 
•piTsed  with  numerous  dry  lake  beds;  we  believe  that  if  these  water-courses  and 
lake  beds  were  filled  from  the  subterranean  fountains  the  evaporation  would  tend  to 
produce  more  rain,  heavier  dews  moisten  tbe  atmosphere  and  temper  the  bot  south 
winds  which  destroy  our  crops ;  without  artificial  means  for  producing  moisture  we 
mast  struggle  against  failure ;  with  artesian  fountains  feeding  the  dry  water-courses 
and  lake  beds  we  are  confident  that  we  shall  become  the  greatest  grain  and  stock  pro- 
ducing conn  try  on  the  continent ;  we  believe  that  Dakota,  robbed  of  a  largo  portion 
of  hn  school  fund,  long  deprived  of  her  political  rights  and  with  no  hope  of  Govern- 
ment appropriations  except  in  this  direction, should  be  liberally  dealt  with  on  this 
question  by  Congress;  we  ask  that  Congress  appropriate  sufficient  money  to  sink 
artesian  wells  along  tbe  James  River  Valley  at  tbe  head  of  dry  water-courses  and  lake 
beds  so  as  to  fill  them  with  water. 

To  the  end  that  the  people  of  our  county  may  obtain  information  on  this  subject,  I 
have  appointed  tbe  bearer,  John  J.  Cnshing,of  Ashton,  to  wait  upon  yon  in  conjunc- 
tion with  tbe  committees  from  the  other  counties  of  tbe  Territory. 
I  have  the  honor  to  be  very  respectfully, 

J.  E.  Labkik,  Jr., 
Ctetmtan  Board  of  County  Commissioners,  Spink  County,  Dak. 
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KTATKMCMT  OK  JOUS  3.   CUSIIISG,    OP   ASUTON,  DAK. 

Tbfi  water  question  is  creating  a  profound  interest  in  our  new  State. 

We  have  a  noil  equal,  if  not  superior,  lo  any  in  the  United  States  for  tbe  prod  action 
of  all  kinds  of  cereals,  lint  tbe  absence  of  sufficient  rain-fall  at  the  periods  when  most 
needed  has  become  damaging  to  us,  and  from  a  production  of  62,000,000  bushels  of 
wheat  iu  lt¥7  wo  declined  to  37,000,000  in  1&«,  and  according  to  a  recent  estimate  of 
tbo  eo  in  in  ins  inner  of  immigration  we  shall  come  down  to  abont  20,000,000  bushels 
this  year. 

An  the  United  States  produces  more  wheat  than  it  can  consume,  and  we  therefore 
are  heavy  exporters  of  wheat,  seeking  to  become  strong  competitors  of  India  and 
Kutedu  in  thin  branch  of  commerce,  the  loss  to  this  country  in  a  commercial  sera 
on  the.  shrinkage  in  this  one  commodity  in  tbe  last  two  years  has  been  nearly 
150,000,000, 

Can  the  people  of  this  Republic  submit  to  a  loss  of  $25,000,000  annually  in  this  one 
industry  on  the  ground  that  au  internal  improvement  to  protect  and  build  up  the 
name  would  be  local  t  Can  the  General  Government  fail  to  recognize  that  the  im- 
provement which  wo  propose  asking  for  will  increase  the  production  of  wheat  here 
in  a  comparatively  abort  time  from  20,000,000  to  100,000,000  bushels,  and  cheapen  the 
cost  of  production  correspondingly  with  the  increase  T  With  cheap  land  and  plenty 
of  moisture  Dakota  can  compete  with  any  country  in  the  world  in  wheat  raising. 

Wo  have  the  laud  and  have  paid  the  General  Government  many  millions  of  dolliri 
for  it.  This  money  is  being  used  to  deepen  harbors  and  water-ways  for,  we  might 
say,  the  local  benefit  of  commercial  centers ;  to  build  custom-houses  and  post-offices 
to  suit  the  metropolitan  architecture.  May  we  not  reasonably  ask  for  a  return  oft 
portion  of  tbo  money  which  wo  have  so  bountifully  contributed  T 

Why  this  absence  of  rain-fall,  and  what  remedy  can  wo  apply  I  That  the  absence 
of  rain-fall  is  directly  traceable  to  the  absence  of  water-courses  and  lakes,  and  result- 
ing surface  evaporation  in  some  portions  of  our  State,  1  think  may  be  established  by 
careful  examination  of  the  meterological  reports  of  the  different  localities. 

Taking  the  reports  from  July,  1H74,  to  December,  1886,  we  find  that  the  mean  an- 
nual precipitation  for  the  whole  Territory,  as  established  by  the  record  of  twenty-nine 
points  of  observation  in  all  parts  of  the  Territory,  was  32.86  inches.  Thisdoesuot  in- 
clude a  large  portion  of  country  west  of  the  Missouri,  where  the  rain-fall  was  light, 
and  would  have  reduced  the  general  average  below  20  inches. 

Out  of  the  twenty-nine  places  fifteen  Mil  below  20  inches,'  while  fourteen  were 
above  that  mark. 

Tuking  tbe  James  River  Valley,  it  being  the  most  thickly  settled  portion  of  oar 
Territory,  as  the  subject  for  comparison,  with  Huron,  Yankton,  Alexander,  andWeb- 
stcr  as  the  points  of  observation,  we  find  the  mean  annual  precipitation  during  that 
period  as  follows:  Huron,  83.65;  Yankton,  28.43;  Alexandria,  30.54  ;  while  at  Web- 
ster it  reached  the  amount  of  44.61. 

Wo  have  only  to  examine  the  map  to  furnish  sufficient  account  for  the  increased 
precipitation  of  the  other  points  over  Huron.  At  Webster,  where  the  greatest  pre- 
cipitation occurs,  there  are  numerous  small  lakes  furnishing  tho  surface  evaporation. 
At  the'other  two  points  their  location  between  tho  Missouri  and  Sioux  Rivers  furnish 
the  explanation ;  while  at  Huron  there  is  an  absence  of  lakes  or  water-courses,  and 
all  places  similarly  located— which  is  tbe  ease  with  most  points  in  the  James  River 
Valley — are  similarly  afifected. 

Let  us  examine  the  summer  rain-fall.  From  April  to  September,  both  inclusive,  at 
the  same  twenty-nine  points,  and  over  the  same  period,  from  1873  to  1887,  we  find  the 
mean  average  monthly  rain-fall  for  the  whole  group  to  be:  April,  2.50;  May,  3.90; 
June,  3.(14;  July,  3.10;  August,  2.65;  September,  1.50.  Sixteen  points  fall  below 
the  average  for  April;  seventeen  points  fall  below  tho  average  for  May;  sixteen 
points  fall  below  the  average  for  June;  eighteen  points  fall  below  the  average  for 
July;  fifteen  points  fall  below  the  average  for  August;  and  eighteen  points  fall  below 
the  average  for  September. 

Let  us  now  examine  the  same  four  points  in  the  James  River  Valley  over  tbe  same 
period.  We  find  the  average  rain -fall  at  each  point  for  each  month  during  the  fifteen 
years  was  as  follows  : 
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The  above  shows  the  effect  of  surface  evaporation  on  our  rain-fall.  Now  if  this  will 
increase  our  Tain-fall  from  an  averageof3.il  to  5.0o  inches  per  month,  and  our  annual 
pter ipitalion  from  £t.6f>  to  44.65  the  benefits  would  be  incalculable  to  our  oonntry. 
The  effect  would  be  benelicial  to  our  climate,  would  enable  ns  to  grow  trees,  would 
im-fl!  tbe  volume  of  the  Missouri  Biver,  and  make  of  the  James  a  river  of  the  first 
clisa  below  navigable. 

Bow  are  we  going  to  bring  about  this  increased  rain-fall  f  By  creating  lakes  and 
streams  throughout  the  entire  length  of  the  James  Bjvor  Volley,  the  evaporation  from 
which  will  bring  us  the  precipitation  here  and  in  the  adjoining  States. 

W«  have  underlying  the  whole  valley  a  subterranean  lake,  fed  from  a  fountain  far 
above  the  level  of  the  valley,  which  wo  believe  is  inexhaustible.  Tbe  depth  ranges 
from  600  to  1,500  feet,  and  when  the  fountain  is  tupped  tbe  water  rises  to  a  height  of 
lflSfoet  and  has  a  pressure  of  175  pounds  to  tbe  square  inch.  It  isestimated  that  the 
UMat  of  water  Honing  from  afi-incb  well  is  3,500  gallons  per  minute,  or  210,000  per 
hour,  or  over  5,000,000  every  twenty-four  hours  from  one  of  these  wells ;  it  becomes, 
lien,  a  mere  matter  of  calculation  to  ascertain  how  many  wells  we  need  to  fill  up  our 
lake  beds  ami  dry  water  courses. 

I  have  here  a  map  of  Spink  County,  on  which  I  have  marked  in  red  ink  the  dry 
lake  beds  and  water  conrses  in  this  county,  from  which  it  can  be  seen  tbat  with  arte- 
sian write  at  the  bead  and  along  the  watercourses  we  sbonld  have  as  finely  a  watered 
county  as  could  bo  found  anywhere;  the  old  lake  beds  would  fill  up,  tbe  water  would 
percolate  into  tbe  subsoil,  and,  coining  out  to  the  surface,  would  give  ns  rains  and 
dews.  In  this  county,  at  Ash  too,  we  have  an  artesian  well ;  at  Bedfield  we  have  one, 
and  at  Frankfort  we  have  one. 

Tbe  people  of  Dakota  are  enterprising  and  will  do  all  they  can  to  solve  this  ques- 
tion, bat  they  are  poor  at  this  time  and  believe  tbat  Congress  should  take  hold  of  the 
matter  at  once,  without  delay,  and  go  so  far  as  to  sinklorge  wolls  at  the  head  of  and 
along  the  dry  water-courses  and  in  the  vicrhity  of  dry  lake  beds. 

It  is  nut  expected  that  Congress  will  go  into  the  business  of  irrigation,  but  merely 
to  Gil  up  these  old  water  conrses  as  they  originally  were.  The  people  of  Dakota  will 
then  take  hold  and  do  the  rest  if  wells  are  needed  for  mechanical  or  irrigation  pur- 
flow  much  is  it  going  to  cost  the  Government  to  do  such  work  as  we  desire  ?  It  is 
estimated  that  these  wells  cau  be  sunk  for  $1,000  each.  A  sufficient  number  should 
be  sunk  to  accomplish  tbe  end  sought.  It' one  hundred  were  required  in  each  county  in 
the  artesian  well  belt  of  both  North  and  South  Dakota,  it  would  require  an  appropria- 
tion of  only  (4,000,000,  but  there  arc  msuyconuties  where  but  few  would  be  required. 
What  ne  want  is  an  appropriation  of  somewhere  near  that  amount,  placed  at  the 
disposal  of  the  Bureau  of  Geological  Survey  at  once,  require  that  Bureau  to  proceed 
with  all  dispatch  possible,  and  make  a  snrvoy  and  sink  such  number  of  wells  as  shall 
be  deemed  necessary. 

Can  the  Government  afford  to  refuse  so  paltry  a  sum — equal  only  to  about  one- 
sixth  of  the  amount  lost  every  year  to  the  country  from  a  failnre  resulting  from  tbe 
absence  of  this  improvement  i 

Gentlemen,  we  ask. your  aid  in  this  matter;  we  ask  you  to  come  and  see  our  beau- 
tiful country. 


STATEMENT  OF   V.    IIAVARD,   ASSISTANT  8UKOE0N   U.   S.    A. 

The  arid  lands  of  tbo  United  States,  especially  those  which  form  such  a  large  part 
of  oar  territory  between  the  100th  meridian  and  the  Sierra  Nevada,  may,  for  onr 
parpose,  be  classed  under  two  heads:  Valleys,  bottoms,  and  Hate  of  alluvial  formation 
and  more  or  less  capable  of  irrigation,  and  high  plains  or  table  lands  where  Irrlga* 
Hon  and  therefore  cultivation  are  out  of  question.  The  latter  form  the  great  bulk 
ot  tbe  kinds  under  consideration,  :ind  therefore  tbe  problem  bow  to  utilize  them,  how 
to  make  them  productive,  is  one  of  very  great  interest.  Their  enormous  extent  is  at 
ones  appreciated  by  realizing  that  they  form  tbo  greater  part  of  Texas,  New  Mexico, 
Indian  Territory,  Idaho,  Utah,  Nevada,  and  Southern  California,  with  mirnli  of  Wy- 
oming, Colorado,  Nebraska,  and  Da'kota.  These  plains  and  table-lands  are  destitn'to 
of  timber,  and  their  treeless  condition,  giving  them  a  bare,  monotonous,  and  often 
dreary  aspect,  has  fostered  the  impression  that  their  soil  does  not  contain  the  ele- 
ments of  vegetable  life,  an  impression  which  bas  been  demonstrated  to  he  quite  erro- 
neous: it  is  in  fact  more  or  less  fertile,  and  as  a  rule  covered  with  herbaceous  vege- 
tation. 

The  treelesauess  of  the  western  plains  and  prairies  is  dne  to  causes  In  which  the 
Productive  capacity  of  the  soil  is  not  Involved.  Trw,  barren,  irreclaimable  sandy 
Owens  are  quite  rale  iu  tbe  United  States  and  of  limited  extent.    Thus  Dr.  Sereno 
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Watson,  in  his  classic  work  on  the  botany  of  the  Great  Basin  of  Utah,  the  wont 
part  -of  the  American  Desert,  says:  "No  portion  of  this  whole  district,  however 
desert  in  repute  and  in  fact,  is  destitute  of  some  amount  of  vegetation,  even  in  the 
driest  seasons,  excepting  only  the  alkali  flats,  which  are  usually  of  quite  limited  ex- 
tent. Even  those  havp  frequently  a  scattered  growth  of  Ssrcobatna  or  Balnstaehys 
surmounting  isolated  hillocks  of  drifted  sand,  compacted  by  their  roots  and  buried 
branches.  It  hoe  often  been  noticed  that  sandy  tracts  of  most  unpromising  aspect 
showed  nnezpected  fertility  under  the  action  of  water. 

The  p  retries  of  Dakota,  Nebraska,  and  Montana  are  famous  for  their  nutritions  sod 
self-curing  grasses,  which  form  a  close  and  continuous  snd.  West  of  the  Rocky 
Mountains  the  conditions  of  vegetable  life  are  leas  favorable  (greater  heat  and  smaller 
rain-tall);  the  grasses  seldom  form  an  unbroken  sod,  but  generally  grow  in  isolated 
bunches.  Here,  says  Prof.  J.  T.  Rothroek,  "the  indigenous  grasses,  though  somewhat 
"  localized  in  their  distribution  and  seldom  forming  a  dense  sward,  are  exceedingly 
nutritious,  and  stock  will  make  long  marches,  having  no  other  food.  Among  them 
we  may  specially  allude  to  the  various  '  bunch  grasses '  of  Colorado,  i.  a.,  Erioa/ma, 
Fetluca,  and  Poa,  and  more  notably  still  the  Boateloua*  of  southern  Arizona,  where 
without  mncb  distinction  all  are  called  'Grama.' 

"The  staked  plains  of  Texas  and  New  Mexico,  which  have  been  so  often  described 
as  dreary  expanses  of  sand,  are  mostly  covered  with  excellent  grass,  and  in  places 
are  fast  becoming  well  stocked  with  cattle  and  sheep.  At  one  station  in  the  south- 
em  staked  plains  (less  fertile  than  the  northern)  I  observed  uiuo  species  of  grasses, 
including  four  of  Grama,  round  about  our  camp." 

Utah  is  not  a  promising  agricultural  laud.  There  no  crop  is  possible,  except  with 
irrigation,  and  pasturage  is  confined  to  the  mountains.  Yet  the  well-known  botanist. 
Marcus  E.  Jones,  expresses  himself  with  some  enthusiasm  about  the  potential  fertil- 
ity of  that  Territory  :  "  If  Utah  has  bad  such  a  luxuriant  flora  in  times  past,  aud 
now  possesses  so  many  beautiful  and  useful  plants  where  there  is  sufficient  moisture 
to  support  them,  what  ie  to  binder  its  becoming  a  paradise  again  *  Nothing  but 
water.  The  soil  is  rich,  and  the  climate  is  magnificent— unexcelled  in  this  country. 
The  canons  supply  much  water,  and  have  wrought  great  changes  in  the  appearance 
of  many  valleys.  There  is  scarrely  an  alkaline  flat  or  plain  in  Utah  that  does  not  have 
a  natural  reservoir  beneath  it  of  sweet  water,  ready  to  flow  the  moment  it  is  tapped. 
The  time  is  not  far  oil*  when  the  bed  of  the  ancient  lake  from  one  end  of  Utah  to  the 
other  will  be  covered  with  waving  grain  and  groves  of  thrifty  fruit  trees." 

The  foregoing  remarks  tend  to  show  that  the  so-called  arid  lauds  (plains  and 
mesas)  of  the  "  Great  American  Desert"  are  not  sterile.  By  far  the  larger  propor- 
tion produce  grass  of  excellent  quality.  They  form  vast  natural  pastures,  whi-h 
under  proper  management  are  capable  of  subsisting  herds  of  stock  vastly  outnum- 
bering Ihe  former  legions  of  the  now  extinct  buffalo.  All  they  need  is  water;  truly 
an  imperative  need,  but  not  beyond  the  reach  of  well-directed  energy.  One  may 
travel  day  after  day  in  western  Texas,  New  Mexico,  and  Arizona  over  plains  and 
mesas  carpeted  with  fine  and  nntritious  grass,  which,  as  is  well  known,  cures  itself 
and  retains  its  qualities  throughout  the  Winter;  yet,  owing  to  the  absence  of  springs, 
streams,  or  wells,  this  grass  is  entirely  inaccessible  and  unavailable  to  cattle  mid 
sheep.  Drinking  water  for  stock  is  then  the  great  desideratum.  We  may  assume 
that  there  is  a  sufficient  rain-fall  over  the  territory  iu  question  fur  the  supply  of  all 
tbo  stock  which  the  available  grass  can  support.  It  ranges,  I  should  estimate,  from 
10  to  85  inches  annually. 

Rain  falling  upon  uncultivated  soil,  especially  if  covered  with  a  dense  sod,  as  in  the 
prairie  States  and  Territories,  does  not  penetrate  to  any  amount  into  the  subsoil, 
but  runs  off  into  ravines,  arroyas,  and  caDone,  and  ie  soon  drained  u  way ;  stream 
beds  ordinarily  dry  become  raging  torrents,  which  soon  again  subside,  uud  the  much- 
needed  water  has  passed  away  and  is  practically  lust.  It  is  an  interesting  fact 
worthy  of  not!-,  that  under  such  conditions — namely,  scant  rain  fall  and  slight  pen- 
etration— the  grass  should  grow  so  well,  often  so  luxuriantly. 

If  the  surface  crust  be  broken  up  and  the  soil  cultivated  more  or  less  deeply,  then 
the  rain  penetrates  with  facility  to  the  subsoil  where  it  is  held  in  reserve,  aud  the 
farmer  is  surprised  at  his  ability  to  raise  crops  where  the  apparent  aridity  of  land 
and  climate  had  long  delayed  the  trial  of  cultivation,  from  this  fact  of  the  greater 
usefulness  and  availability  of  rain  falling  upon  tilled  soil  has  arisen  the  belief  gener- 
ally entertained  iu  the  West,  tk.it  the  yearly  rain-fall  has  increased  of  late.  Careful 
comparison  of  statistics  by  competent  observers  has  shown  that  there  has  been  no 
such  increase ;  if  any,  it  is  very  slight,  and  more  rationally  accounted  for  by  the 
greater  care  iu  collecting  and  measuring  now  exercised  by  th«  Signal  Corps. 

From  what  precedes  it  is  not  to  be  inferred  that  rain-fall  with  cultivation  is  suffi- 
cient to  make  farming  remunerative  over  much  of  thu  "  arid  lands."  Sunn,  farming, 
without  irrigation,  is,  west  of  the  Missouri  River,  fairly  successful  in  Dakota,  Moo- 
tana,  and  Wyoming,  but  entirely  precluded  west  of  the  mountains. 

The  questiou  arises  how  the  water  required  for  stock  on  the  prairies,  plains  and 
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table-lauds  of  the  "American  Desert"  is  to  be  procured.  In  two  ways :  By  wells  and 
by  reservoira.    Wells  must  overflow  {artesian  wells),  or  else  the  water  mast  be 

tumped.  Artesian  wells  are  common  in  some  of  the  basins  of  California,  Utah,  etc., 
at  hardly  to  be  expected  on  high  lands,  where  water  is  most  needed  ;  there  we  must 
depend  upon  wells  from  which  the  watjer  is  pnmpeii.  The  trials  made  in  sinking 
wells  upon  many  districts  of  the  "arid  lands  have  been  encouraging;  wells 
are  bored  and  good  water  struck  at  variable  depths  in  many  unlikely  places.  Thus, 
where  the  Texas  Pacific  Railroad  crosses  the  Staked  Plains  an  abundance  of  good 
water  was  obtained  at  several  stations  withiu  40  or  50  feet  of  the  surface.  On  the 
contrary,  at  Marfa,  Tex.,  a  station  of  the  Southern  Pacific  Railroad,  standing  in  the 
midst  of  immense  level  prailios.  a  "  drive"  well  had  to  be  sunk  to  the  depth  of  1,200 
feet  before  good  and  abundant  water  could  be  obtained.  Tbis  well  now  supplied  not 
only  the  railroad  locomotives,  bat  also  the  whole  town,  which  is  a  flourishing  county 
seat.  "Striking"  water  under  these  circumstances  is  mainly  a  question  of  depth, 
which  in  its  tarn  is  governed  by  that  of  expense.  As  wiud  of  various  degrees  of 
velocity  is  always  blowing  over  the  Western  plains,  wind-mills  will  afford  a  certain, 
cheap,  and  efficient  motor  to  work  the  pumps. 

Reservoirs  iu  the  shape  of  tanks  or  lakes  are  for  the  purpose  of  collecting  and  re- 
taining rain-water ;  their  establishment  is  simply  a  question  of  expense,  and  is,  I 
think,  practicable  almost  everywhere.  Howevoc  level  a  plain  or  prairie  seems  to  be, 
it  is  always  scarred  by  gullies  aud  ravines  leading  to  stream  beds,  and  it  is  in  these 
ravines  or  in  the  valteye  into  which  they  open  that  the  tanks  or  lakes  should  be  con- 
structed. In  hilly  or  mountainous  regions  advantage  should  be  taken  of  canons  or 
other  natural  reservoirs.  There,  ana  wherever  practicable,  the  tanks  should  be  in 
twos,  that  is,  each  collecting  tank  should  have  a  corresponding  tank  at  a  lower  level ; 
the  rain-water  is  collected  id  the  first,  aud  later,  as  it  becomes  clear,  decanted  by  a 
system  of  sluices  into  the  lower. 

The  many  streams,  large  and  small,  which  drain  the  arid  country  between  the  100th 
meridian  and  the  Sierra  Nevada  are  characterized  by  great  width  of  alluvial  bottom 
and  the  crookedness  of  their  ever-changing  channels — necessary  peculiarities  of 
streams  which  overflow  with  each  rainy  season  and  always  hold  a  large  proportion 
of  earthy  matter  iu  suspension. 

Ah  already  stated,  the  rain,  unable  to  nenetrate  tbe  hard  crust  of  uncultivated  soil, 
is  shed  off,  carrying  with  it  whatever  soil  it  succeeds  in  detaching  and  disintegrat- 
ing; the  result  follows  that  all  the  streams  of  the"  American  Desert"  are  yellow  or 
red  with  mineral  matter  held  in  suspension.  The  Rio  Grande,  immediately  above 
it*  junction  with  its  main  tributary,  the  Rio  Conchas,  rolls  liquid  mud  in  summer, 
and  is  some- times  designated  with  justice  .Rio  Puerco.  The  many  Rio  Colorados  or 
Bed  Rivers  of  that  region  testify  by  their  name  to  the  same  fact. 

Much  of  tbis  suspended  matter  is  deposited  along  the  course  of  the  streams,  aud 
gradually  adds  to  the  width  and  depth  of  the  valley  bottoms.  Tbeso  bottoms  are 
formed  at  several  levels ;  some  are  periodically  covered  by  high  water,  others  are 
onlyflooded  in  exceptional  years,  and  still  others  have  never  been  covered  within 
the  memory  of  old  settlers.  Their  fertility  is  very  great  and  well-nigh  inexhaustible. 
The  lower  bottoms  often  yield  abundantlv  without  irrigation,  the  spring  overflow,  If 
not  too  violent,  being  taken  advantage  of  to  start  the  crops  and  fertilize  the  ground. 

Irrigation  gives  agriculture  the  degree  of  certainty  and  exactness  of  a  scientific  in- 
dustry. The  farmer  reaps  as  be  sows,  iu  accordance  with  his  labor  and  hie  skill ;  he 
is  no  longer  dependent  on  the  amount  and  distribution  of  the  rain-fall,  and  a  pro- 
longed drought  will  only  give  the  more  value  to  bis  assured  crops.  Ho,  however, 
mails  himself  of  whatever  rain  may  fall,  bearing  in  mind  that  rain-water  contains 
fertilizing  elements  often  wanting  in  river- water. 

In  a  warm  climate,  such  as  that  of  most  of  our  "  arid  lands,"  with  an  abnndant 
»npply  of  water  on  good  soil,  the  processes  of  vegetable  life  are  exceedingly  active,  so 
that  growth  is  rapid,  and  several  successive  crops  are  possible  during  the  same  year. 
It  is  a  fair  general  estimate  that  irrigated  land  produces  twice  as  mnch  as  the  some 
quality  of  land  in  a  region  where  rain-fall  is  deemed  sufficient. 

Theonly  navigable  rivers  which  to  a  slight  extent  penetrate  the  "American  Des- 
ert"  are  the  Rto  Colorado,  the  Upper  Missouri,  aud  the  Yellowstone.  Since  the  advent 
of  railroads  navigation  has  practically  ceased  on  these  streams,  so  that,  as  far  as  it 
ia  concerned,  it  would  not  matter  to  what  extent  their  tributaries  or  their  own  waters 
were  directed  from  their  courses  for  the  purpose  of  irrigation.  As  a  matter  of  fact, 
however,  most  of  the  water  thus  used  in  irrigation  finds  its  way  back  to  the  river- 
beds,  so  that  streams  show  bnt  little,  if  any,  diminution  of  volume ;  it  follows  that 
not  only  is  navigation  not  endangered,  but  the  water  supply  of  tbe  populations  set- 
tled betow  the  irrigated  area  is  not  practically  diminished. 

Most  of  our  Western  rivers  have  periods  of  overflow,  but,  unlike  that  of  the  Nile, 
thisoverflow  is  too  irregular  as  to  duration  andestent  to  turn  it  to  practical  advantage 
on  any  large  scale.  It  is  utilized  on  the  Upper  Rio  Grande  and  on  the  Lower  Colo- 
rado, and  it  may  be  that,  by  tbe  proper  construction  of  ditches  and  dikes,  its  utili- 
utiou  could  be  very  much  extended. 
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caw  ma;  require.  It  often  happens  that  the  tributaries  hare  a  greater  ilope  than 
the  main  stream,  so  that  their  waters  can  be  made  to  reach  the  desired  point  at  much 
less  cost.  Water  can  also  be  derived,  but  necessarily  on  a  small  scale,  from  artesian 
wells  and  springs.  It  would  also  be  possible,  specially  in  mountain  districts,  to  irri- 
gate- from  tasks  or  artificial  lakes  built  in  canons  or  ravines,  wherein  water  from 
rain  or  small  streams  is  collected.  For  purposes  of  irrigation  mountain  streams  are 
particularly  advantageous,  as  their  waters  can  be  utilized  in  the  valleys  on  whieh 
they  debouch  with  very  little  work.  In  this  connection,  attention  should  be  called 
to  the  great  value  of  timber  on  the  mountains  which  feed  such  streams.  Whether 
timber  increases  the  rain-fall  is  uncertain,  but  there  is  do  dotibt  as  to  its  beneficial 
effect  in  retalniug  the  precipitation  and  equalizing  its  outflow,  so  that  throughout  the 
year  the  streams  run  with  an  even,  steady  current,  seldom  becoming  raging  torrents 
and  never  entirely  dry. 

Tho  adaptability  of  rivers  to  irrigation  depends  very  much,  other  things  being  ennsJ, 
upon  their  rale  of  fall ;  tlins,  the  Missouri  falls  less  than  a  foot  per  mile,  the  Yellow- 
stone  1}  feet,  while  the  Rio  Grand"  falls  nearly  3  feet  per  mile.  It  follows  that  the 
difficulties  to  overcome  in  using  the  waters  of  the  Rio  Grande  are  much  leas  than 
wonld  be  met  in  tapping  the  former  streams.  We  Gad  irrigation  commonly  practiced 
along  the  Rio  Grande  and  on  many  of  its  tributaries,  while  it  has  hardly  been  begun  on 
the  Yellowstone,  and  is  probably  impossible  on  the  Missouri. 

From  observations  made  at  my  last  station  (Fort  A.  Lincoln,  Dak.;,  and  my  present 
one  (Fort  Buford,  Dak.),  I  am  able  to  offer  a  few  remarks  on  the  practicability  nf 
irrigation  on  the  Upper  Missouri  and  the  Yellowstone. 

The  valley  of  the  Upper  Missouri  is  bound ed  by  two  linen  of  bluffs,  and  the  river 
runs  its  tortuous  course  between  them,  washing  the  base  of  the  bluffs  alternately  on 
one  side  and  the  other,  so  that  large  areas  of  irrigable  alluvial  bottom-laud  are  sel- 
dom seen.  The  length  of  the  "bottoms"  inclosed  in  the  turns  of  the  river  seldom  ex- 
ceed a  mile  or  two ;  therefore,  a  canal  of  several  miles  in  length  would  have  to  be 
raised  over  tho  high  banks  of  the  bluffs. 

I  have  computed  (taking  Lewis  and  Clark's  estimate  of  distance),  that  the  fall  of 
the  Missouri  River  between  the  mouth  of  the  Yellowstone  down  to  Omaha  is  almost 
exactly  three-quarters  of  afoot  (.7(1)  per  milo.  The  minimum  height at  irrigable  land 
above  the  river  level  (at  low  water  when  irrigation  is  moat  noedlul)  is  12  feet,  there- 
fore a  canal  of  at  least  16  miles  would  be  required  It  it  followed  the  curves  of  theriver, 
and  only  10  or  11  miles  if  perfectly  straight.  In  practice,  wo  may  say  (making 
allowance  for  fall)  that  on  the  Missouri,  any  irrigating  canal  will  be  at  least  as 
many  miles  in  length  as  the  laud  to  be  irrigated  is  feet  above  the  water  level.  As  few 
irrigable  boltorasuave  a  greater  area  than  lor  3  square  miles,  it  would  seem  very  un- 
profitable {even  supposing  tbore  were  no  serious  obstacles  to  overcome)  to  dig  a  ca- 
nal of  such  great  length  for  the  accomplishment  of  such  small  result.  We  must  also 
bear  in  mind  the  great  rise  and  fall  of  the  Missouri,  causing  a  difference  of  level  of  at 
least  15  feet,  and  it  will  be  safe  to  conclude  that  the  irrigation  of  the  Missouri  Valley 
by  means  of  canals  tapping  thu  river  is  out  of  question,  even  with  the  mast  liberal 
aid  from  the  Government. 

Tho  only  practicable  way,  in  my  opinion,  in  which  the  many  alluvial  bottoms  of  tho 
Missouri  could  have  the  benefit  of  irrigation  is  by  means  of  pumps  and  tanks,  the 
pumps  to  be  worked  by  steam  or  wind.  One  wind-mill  and  tank  wonld  easily  supply 
all  the  water  required  for  the  irrigation  of  several  hundred  acres  of  land. 

The  current  of  the  Yellowstone  is  much  more  rapid  than  that  of  the  Missouri.  Be- 
tween Glenilive  and  tho  mouth  of  the  river,  at  Fort  llnford,  the  fall  is  If  feet  per  mile 
more  than  double  that  of  tho  Missouri.  Above  Glendive,  the  fall  is  still  greater  and 
much  laud  could  doubtless  be  profitably  brought  under  irrigation  either  from  the 
main  stream  or  some  of  its  tributaries.  Work  is  now  in  progress  to  bring  the  waters 
of  Tougne  River  to  the  tints  of  Miles  City. 

The  Lower  Yellowstone  Valley  is  bounded  by  bluffs  on  the  east  side,  but  is  broadly 
open  on  the  west  side,  where  it  extends  up-stream  for  many  miles  uninterruptedly, 
and  here  ia  an  exceptional  opportunity  for  the  application  of  irrigation  on  a  large 
scale.  It  is  estimated  that  the  available  lauds  for  the  purpose  range  from  1  to  i 
miles  in  width  for  a  distance  of  :!0  or  40  miles  above  the  mouth  ofthe  river.  These 
lands  are  from  H  to  30  feet  above  the  average  stage  of  water,  aud  not  subject  to  over- 
flow; the  lower  (those  nearest  the  river)  are  covered  with  scattered  clumps  of  cotton- 
wood  aud  willow,  and  almost  always  by  the  characteristic  gray  sage- brush  of  this 
region  (Artemisia  cana),  which  is  indicative  of  a  rich  soil ;  the  higher  are  prairies 
already  occupied  by   many  settlers,  and  in  propitious  years  yielding  fair  crops  under 

The  Yellowstone  is  not  subject  to  the  same  extreme  rises  and  falls  as  the  Missouri, 


and  therefore  its  average  level  is  more  constant.    I  estimate  that  the  length  of  canal 
required  to  bring  water  upon  the  above  lands,  bo  as  to  make  it  available  from  apoinl 
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35  miles  above  the  month  of  the  river,  would  be  from  12  to  15  miles.  Thenoe  down 
to  the  month  the  canal  would  follow  the  natural  slope  of  the  valley  along  the  upper 
edge  of  the  lands  supplied.  There  are  bat  few  obstacles  to  overcome,  yet  an  eh  a  large 
enterprise,  it  is  needless  to  say,  can  only  be  undertaken  by  a  company  with  large 
means  and  with  liberal  Government  aid. 

To  conclude,  we  may  ask  in  what  particular  lines  should  Government  help  and  in- 
tervention be  specially  directed  so  as  to  bo  most  effectual.  These,  in  my  judgment, 
are  as  follows ; 

1st.  In  thoroughly  and  immediately  protecting  the  forests  now  remaining  upon  all 
national  lands,  with  a  view  to  the  continued  usefulness  of  the  streams  fed  by  those 

3d.  In  investigating  the  nnmber  of  mountain  streams  which  can  be  canalized  or 
dammed ;  to  what  extent  and  in  what  manner,  so  as  to  make  them  available  in  arid 
valleys  and  basins. 

3d.  In  determining  the  depth  at  which  water  in  all  the  distriotsof  the  American 
Desert  can  be  obtained. 


In  a  foil  sense,  the  term  arid  lands  embraces  not  only  true  deserts  and  tracts  which 
depend  absolutely  on  irrigation  for  the  production  of  crops,  but  also  lauds  on  which, 
in  the  absence  of  irrigation,  the  crops  would  be  in  danger  of  being  lost  or  impaired. 
Tbe  definition  of  arid  lands  given  in  our  statutes  (Sec.  2,  act  March  3,  1*77),  there- 
fore, does  not  include  all  and  lands.  For  instance,  the  grain  crops  in  Bare  Butte 
Valley,  Dakota  (near  Port  Meade),  in  abeenoe  of  irrigation,  are  liahl<-  to  failure  from 
drouth  one  year  out  of  five,  while  with  Irrigation  crops  of  the  cereals,  superior  in 
quantity  ana  quality  to  the  best  that  can  be  produced  with  the  natural  supply  of 
water,  are,  barring  hail,  almost  certain.  I  am  credibly  informed  that  in  some  cases 
settlers  who  have  attempted  to  locate  in  this  vicinity,  and  who  bad  no  facility  for  ir- 
rigation, hare  become  discouraged  by  failure  of  crops,  and  have  abandoned  their 

The  accompanying  table  compiled  from  the  records  of  the  Post  hospital  at  Port 
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Average  annual  rain-fall  16.05  inches. 

The  deficiency  of  precipitation  in  the  months  of  Jnne  and  'Inly,  1884,  will  be  noted,  ■ 
also  that  in  the  month  of  May  of  that  year  over  one-half  of  the  average  rain-fall  of 
the  section  occurred. 

It  is,  I  believe,  well  established  that  most  soils  when  supplied  with  a  sufficiency  of 
moisture,  provided  the  thermal  conditions  are  not  unfavorable,  may  be  uiade  to  pro- 
dooe  agricultural  crops.  Even  the  vulcanic  ashes  of  .Ktna  are  planted  with  vines  to 
a  height  of  3,000  feet,  and  the  sands  and  gravel  of  portions  of  the  Sahara  have  be- 
came fruitful  on  being  watered  from  artesian  wells.  {The  Earth  Modified  by  Human 
Anvion ;  G.  P.  Marsh,  pages  150  and  481.) 

Assuming  that  most  of  the  arid  lands  of  the  United  States  can  be  reclaimed  and 
rendered  valuable  for  agricultural  purposes,  provided  they  can  be  watered,  it  remains 
to  be  considered  how  the  necessary  water  is  to  be  obtained. 
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By  statute,  tbe  "  waters  of  all  lakes,  river*,  and  other  nourcos  of  water  supply  upas 
the  public;  lands,  and  not  navigable,  shall  remain  and  bo  held  free  for  tbe  appropria- 
tion of  th»  public  for  irrigation,  mining,  and  manufacturing  purposes,  subject  to  si- 
istiug  rights."  (Sen.  1,  act  March  3,  1877.)  These,  together  with  the  waters  that 
csu  be  withdrawn  from  beneath  the  surface  or  from  the  atmosphere,  constitute  the 
fund  available. 

Tbe  bad  lauds  and  other  aacb  broken  and  forbidding  surfaces,  it  would  seem,  sin 
never  be  put  to  any  agricultural  use,  except  perhaps  grazing,  yet  by  the  use  of  wells, 
storing  of  rain  anil  ano  w-  waters  in  gorges,  etc.,  sufficient  water  might  be  obtained  in 
places  to  render  tbe  cultivation  of  garden  vegetables  and  small  fruits  practicable  and 
to  promote  the  growth  of  grasses.  Experiments  could  easily  be  made  by  the  Govern- 
ment, and  might  be  repaid  with  unexpected  and  good  results. 

Such  deserts  as  are  not  only  deficient  iu  rain-fall,  but  also  have  no  streams  rnnninir 
intoorthrough  them,  present  groat  difficulty.  If  they  occupy  a  sufficiently  low  lent, 
as  in  the  case  of  the  Colorado  desert,  water  may  be  introduced  from  the  ocean  bed  or 
lakes,  or  the  whole  or  a  portion  of  a  river  may  be  diverted  into  it,  or  the  conditions 
may  be  favorable  for  obtaining  water  from  artesian  or  ordinary  wells.  By  the  intro- 
duction of  ocean  waters  the  result  would  be  attained  indirectly,  the  idea  being  to 
Eroviile  the  agrienltnral  water  by  means  of  evaporation  and  subsequent  precipitation 
■ora  the  atmosphere.  Such  a  project  is  necessarily  in  the  nature  of  an  experiment; 
much  more  so,  I  think,  than  is  the  sinking  of  artesian  wells.  From  the  character 
and  magnitude  of  all  of  tbe  enterpries  named  1  believe  engineering  expert*  should 
determine  the  beet  course  to  be  pursued. 

When  the  area*  to  be  watered  occupy  a  high  level,  water.  If  obtained  at  all,  must 
be  raised  from  streams  or  lakes  by  mechanical  appliances  or  be  drawn  from  artesian 
wells.     Heret  too,  engineering  skill  and  judgment  will  be  required. 

Where,  aa  iu  portion*  of  California  and  Nevada,  streams  of  considerable  size  sink 
in  sand  or  gravel,  it  may  be  advisable  to  construct  artificial  channels  to  keep  the 
water  on  and  conduct  it  over  the  surface;  or  perhaps  ordinary  or  artesian  wells  can 
he  employed  to  advantage.  Here,  again,  engineering  investigation  should  determine 
tbe  best  method  of  accomplishing  the  desired  object. 
'The  simplest  form  of  irrigation  is  that  of  conducting  water  from  streams  by  means 
of  ditches,  a  dam  of  some  kind  being  usually  constructed  to  increase  the  "  bead"  of 
water.  This  is  tbe  method  generally  resorted  to  in  reclaiming  binds  under  the  act  of 
1B77. 

The  manner  of  applying  water  to  crops  is  a  subject  which,  I  understand,  it  is  not 
intended  I  should  touch  upon.  The  Department  of  Agriculture,  through  its  skilled 
agents,  is  well  fitted  to  suggest  the  best  methods,  depending  on  the  character  of  tbe 
surface,  nature  of  tbe  soil  and  of  crops,  tbe  peculiar  meteorological  conditions,  etc. ; 
and  farmers  will  be  led  by  self-interest  to  avail  themselves  of  such  valuable  assiit- 

In  mauy  instances,  I  think,  the  manner  in  which  water  is  appropriated  is  open  to 
objection .  When  one  or  more  settlers  find  a  small  stream  emerging  from  the  hills, 
and  ao  conduct  it  that  the  entire  body  of  water  can  at  any  time  be  made  useful,  it 
wonld  seem  that  nothing  better  could  be  done.  Still,  if  the  demand  is  not  for  a  con- 
tinuous and  full  snpply  of  water,  bnt  only  a  snpply  at  a  particular  season,  or  a  vari- 
able supply,  nnless  reservoirs  are  employed  to  lie  drawn  from  according  to  actual 
needs  there  will  be  waste,  Inasmnoh  as  by  Judicious  storing  a  larger  area  could  be 
benefited. 

Whenever  tbe  whole  or  a  portion  of  any  et.ream  is  diverted,  there  is  a  liability  to 
waste,  although  the  fact  may  not  be  suspected  by  tbe  persons  appropriating  the 
water.  Moreover,  the  distance  from  which  water  must  ordinarily  lie  conveyed,  in 
order  to  bring  it  to  the  level  of  the  land  to  be  irrigated,  renders  ditching  costly. 
Individual  sei tiers,  if  poor,  frequently  find  it  impossible  to  secure  a  supply  of  water, 
and  when  settlers  along  a  valley  unite  in  making  a  water-ditch  for  tbe  common 
benefit  bickerings  and  disputes  are  liable  to  arise  and  even  where  accord  exists,  it 
can  hardly  bo  expected  that  any  effort  will  be  made  to  benefit  any  but  tbe  beat  and 
first  selected  lauds.  The  fact  also  must  be  kept  in  view  that  selfish  interests  operate 
to  induce  avarici oils  settlers  to  make  it  difficult  for  their  poorer  neighbors  to  improve 
their  lands,  so  that  they  may  bo  willing  to  part  with  them  at  a  low  price.  I  believe 
it  would  be  good  policy  for  the  Government  to  construct  the  main  irrigating  ditches 
in  all  valleys  of  considerable  size;  for  example,  in  the  valley  of  tbe  Big  Horn  in  Mon- 
tana. It  would  be  a  matter  of  engineering  to  determine  tbe  points  from  which  water 
shonld  be  taken,  and  to  locate  ditches  where  they  wonld  do  the  most  good. 

There  is  another  matter  which  I  think  of  importance : 

In  all  portions  of  the  United  States  there  is  some  ruin-fall.  The  annual  precipita- 
tion varies  according  to  reports  from  a  very  few  inches  in  the  Colorado  region  to  tbe 
extreme  of  several  feet  iu  other  portions  of  the  country.  We  have  therefore  to  deal 
with  all  conditions,  from  that  of  almost  absolute  aridity  to  that  of  almost  excessive 
humidity.  Mijiiiiiht  places  with  ilie  sanui  ivvvrn^u  ,'hiiuulI  precipitation  may  ValJ 
greatly  us  to  the  general  laws  controlling  its  distribution  throughout  the  year, 


CANALS,    ARTESIAN   WELLS,    AND   DEEP   PLOWING.  51 

Further,  the  peculiarities  of  surface — flat,  sloping,  basin-like,  etc.,  nature  of  the 
soil  and  subsoil — whether  absorbent  or  otherwise,  chemical  characteristics,  the  depth 
of  impervious  strata,  the  action  of  dry  ot  moist  winds,  and  meteorological  condition!* 
generally,  as  well  as  differences  of  altitude  and  latitude,  produce  effects  which  greatly 
modify  the  results  obtained  from  tbe  same  amount  of  precipitated  moisture,  although 
similarly  distributed. 

It  may  therefore  be  necessary  in  some  sections  to  provide  for  irrigation  through- 
out the  whole  year;  in  others  during  certain  seasons  only.  In  some  places  a  small 
but  regular  supply  of  irrigating  water  is  demanded;  in  other  places  a  large  supply 
tor  a  very  brief  period  may  suffice.  I  believe  it  may  be  eafoly  stated  as  a  general  rule 
that  in  sections  where  irrigation  is  advisable,  economy  of  water-supply  is  absolutely 
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Even  where  large  rivers  are  available  as  a  source  of  water  supply,  if  a  larger  quan- 
tity is  diverted  into  canals  or  ditches  than  is  necessary  to  supply  the  area  to  bo 
watered,  the  volume  in  the  river  channel  proper  is  unduly  diminished.  The  trees,  if 
there  be  any  along  the  margins,  will  languish  or  die.  Tbe  local  evaporation  will  be 
machgreator,  owing  to  increased  surface  and  dim  in  ished  velocity  of  tho  waters,  and  al- 
though it  is  true  that  the  diverted  waters  will,  for  the  most  part,  be  restored  to  the 
valley  by  drainage  and  the  precipitation  of  the  evaporated  moisture,  there  is  in  such 
cases  almost  a  certainty  that  some  districts  will  bo  benefited  atthe  expense  of  others. 
This  objection  is  made  more  significant  when  the  waters  of  the  stream  are  needed 
for  other  than  agricultural  pnrposes. 

In  the  case  of  small  streams,  where  the  supply  is  oitherirregularor  intermittent,  or 
where  the  demand  is  transitory,  it  is,  I  think,  apparent  that  a  treasuring  np  of  the 
water  In  suitably  situated  reservoirs,  from  which  it  can  be  distributed  according  to 
requirements,  would  be  useful. 

inch  reservoirs  very  considerable  areas  might  be  benefited ;  whereas 
e  not  stored  they  may  be  insufficient  for  any  useful  purpose.  It  might 
auo  be  well  to  consider  whether  the  waters  accumulating  from  rains  and  melted 
mows  in  gorges  among  hills  and  mountains  might,  if  held  in  reservoirs,  be  made  use- 
ful tor  irrigation. 

1  am  of  opinion  that  reservoirs  In  connection  not  only  with  flowing  (artesian)  wells, 
but  also  in  connection  with  water  pumped  by  moans  of  wind-engines  from  ordinary 
wells  and  low  surface  waters,  will  ere  long  become  an  important  factor  in  irrigation. 

Wells  as  a  means  of  irrigation  deserve,  I  think,  more  attentiou  than  they  have  yet 
received  in  this  country .  Artesian  borings  undertaken  by  the  Government  have  been 
few  in  number,  and  although  they  ore  becoming  numerous  in  connectiou  with  other 
industries  they  have  as  yet  received  scarcely  any  notice  in  agriculture.  That  they 
would  prove  useful  in  irrigation  is  scarcely  doubtful,  judging  from  the  success  that 
has  attended  their  use  by  the  French  Government  in  Algeria.  The  cost  of  sinking 
such  wells,  combined  with  the  donbts  that  exist  as  to  their  proving  successful,  has 
thus  far  deterred  individual  enterprise.  In  some  localities  which  are  deficient  in  rain- 
fall at certain  critical  seasons,  ordinary  well-water  can  be  reached  at  moderate  depths. 
Where  it  can  be  so  obtained  in  sufficient  abundance  it  might  be  pumped  by  means  of 
wind-engines,  which  have  been  brought  to  a  high  degree  of  perfection  and  which  can 
be  obtained  at  a  moderate  cost,  and  stored  in  reservoirs  for  use  when  needed.  This 
method  is  open  to  individnal  enterprise. 

Besides,  by  furnishing  water  directly  to  it,  the  wants  of  the  soil  might  besnppliod 
in  a  measure,  and  a  very  material  oue.  by  decreasing  evaporation  and  inducing  atmos- 
pheric precipitation.  Two  ways  by  which  evaporation  may  be  diminished  deserve 
■pecial  attentiou ;  the  first  the  use  of  wind-breaks,  the  second  extraordinarily  deep 
ploughing. 

The  arm  and  semi-arid  regions  ore  as  a  rule  treeless  and  exposed  to  the  sweep  of 
dry  winds,  And  from  the  effect  of  radiation  of  heat,  combined  with  other  canoes,  these 
winds  are  of  oonstaut  ocenrrence.     They  gather  up  the  moisture  from  the  soil  and 

Swing  plants  very  rapidly.  The  planting  of  trees  and  of  hedges  is  undoubtedly 
best  means  of  providing  wind-breaks.  Wherever  irrigation  ditches  are  employed 
trees  and  hedges  should  be  planted  near  them. 

Deep  plowing  is  an  agency  for  preserving  moisture  in  the  soil  which,  I  think,  is  not 
nifflciently  understood,  and  consequently  is  not  fully  appreciated.  Where  it  is  re- 
torted to  the  rains  and  suows  that  fall  sink  beneath  the  surface  and  are  held  there, 
is  if  in  a  reservoir,  to  be  drawn  upon  when  most  needed.  Farmers  who  have  tried 
deep  plowing  In  this  seation  are  advocates  of  it  as  a  safeguard  against  the  effects  of 
drought. 

With  regard  to  inducing  precipitation,  I  believe  that  although  trees  may  not  act- 
ually increase  the  amount  of  rain-fall,  they  assist  In  its  equable  distribution.  By 
means  of  their  foliage  they  discharjre  into  the  atmosphere  moisture  drawn  from  lower 
depths  than  are  reached  by  agricultural  crops.  They  thus  supply  what  might  other- 
vise  be  claimed  and  takon  from  the  tilled  areas. 

Tbe  whole  subject  of  irrigation  is  one  of  such  national  importance  that  I  believe  it, 
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together  with  the  kindred  and  tonally  important  one  of  forestry,  should  be  nnder 
Government  control  and  supervision.  As  many  as  possible  of  the  citizens  of  Its 
United  Stated  should  own  a  portion  of  luud  in  fee.  Attachment  to  the  soil  is  onr  <if 
the  beat  guaranties  of  patriot  ism.  If  wealthy  individuals  or  corporations  he  tbeoilr 
ones  who  oan  successfully  provide  meiins  of  irrigation,  large  portions  of  the  pnblio 
lands  that  should  furnish  homes  for  hundreds — perhaps  thousands — will  sooneror 
later  be  monopolized.  Should  unskillful  or  wasteful  methods  of  irrigation  be  adopted 
the  agricultural  area  and  population  will  be  less  than  they  should  be,  and  the  national 
wealth  will  be  curtailed. 

The  streams  and  lakes,  together  with  the  subterranean  and  aerial  waters,  which 
belong  to  the  public,  ore  proper  subjects  for  national  control,  and  in  my  opinion  should 
not,  by  any  legislation  or  tack  of  legislation,  be  permitted  to  fall  into  the  bands  of 
monopolies.  The  farmer  should  not  bo  compelled  to  purchase  his  water  supply  from 
either  individuals  or  corporations,  as  is  the  habit  among  miners.  It  seems  to  me  that 
the  Government  ooiilil  easily  take  the  whole  matter  of  irrigation  into  its  own  huidn, 
sofrineeriog  skill  determine  the  best  methods  for  the  different  localities 


the  canals, ditches,  and  reservoirs,  sink  artesian  wells,  plant  and  maintain  trees  for  pub- 
lic use,  etc.  The  appropriation  of  public  money  for  the  improvement  of  the  pnblio 
lands,  it  seems  to  me,  would  be  as  wise  an  expenditure  as  that  for  the  improvement  of 
rivers  and  harbors.  Besides,  the  cost  of  such  improvement*  could  be  refunded  to  the 
public  treasury  by  charging  an  increased  price  for  the  land;  or,  indeed,  a  small 
charge  might  tie  made  to  farmers  for  use  of  water,  in  order  to  defray  the  expense  of 
*-—  and  maintenance  of  the  means  of  sopply,  which  would  becheerfullypaid. 


STATKMXKT   OF  GHOJHJI  W.  H.  ST0UCI1,  CAITAIN  THIRD   IKFANTRT,  U.  8.  ABXV,   VOBT 


My  knowledge  of  tho  matter  is  only  general,  such  as  one  would  obtain  in  casual 
observation  during  service  in  tho  West.  White  so  serving,  particularly  in  south- 
western Kaunas  during  the  years  from  1H3G  t*>  1B71,  I  found  that  as  soon  as  work  on 
new  railroad  lines  commenced  and  settlements  which  followed  sprang  np,  great  cli- 
matic changes  took  place;  rains  followed  the  plowing  of  the  ground  and  planting  of 
trees.  Later  on,  in  traveling  over  country  which,  during  my  service  there,  was  almost 
arid  and  sterile,  I  found  vegetation  well  developed,  and  settlers  raising  corn  and  grain 
in  abundance  without  artificial  irrigation. 

During  my  service  in  Montana,  from  1877  to  1H&H,  I  found  simitar  climatic  changes 
followed  the  construction  of  railroads;  and  the  turning  np  of  tbogronud  by  lb* 
farmer's  plow.  Irrigation  here,  however,  was  generally  resorted  to,  and  large  valleys 
apparently  sterile  were  made  to  prodnoe  the  beat  of  crops  by  the  use  of  the  water 
from  the  unmerous  mountain  streams  in  that  country.  In  this  manner  a  large  part 
of  the  water  In  the  creeks  and  rivers  was  taken  from  its  natural  course,  spread  over 
the  cultivated  tracts  and  evaporated.  This  appeared  to  increase  the  rain-fall  and  it 
was  apparent  that  tho  shower  region,  which  when  I  first  went  to  Montana  extended 
only  along  the  heavily  wooded  mountain  ridges,  gradually  descended  lower  until  it 
was  common  to  have  abundant  showers  in  the  valleys  along  the  water  courses.  Dor- 
lug  two  seasons  in  the  fertile  Bitter  Root  Valley  in  Montana,  good  crops  were  raised 
consequently,  with  but  little  artificial  irrigation;  and  lands  along  the  foot-hills,  afew 
years  before  considered  worthless,  are  broken  now  and  sown  in  wheat.  I  believe  thai 
all  of  onr  arid  lands  can  be  reclaimed  by  settlement. 

The  committee  adjourned  to  meet  at  call  of  chairman. 
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SOUTH  DAKOTA  DIVISION. 

Sioux  Falls,  8.  Dak.,  August  2, 1889. 

The  committee  met  pursuant  to  call  of  the  chairman. 

Present,  Messrs.  Stewart  (chairman)  and  Reagan,  also  Director  Pow- 
elL 

The  Chairman.  The  committee  is  here  for  the  purpose  of  obtaining 
information.  We  wish  to  know  how  the  farmers  are  situated  in  this 
country  with  regard  to  a  supply  of  moisture  for  agricultural  purposes, 
what  the  deficiency  is  in  that  respect,  what  means  they  have  of  supply- 
ing that  deficiency,  whether  by  artesian  wells,  the  storing  of  water, 
taking  out  of  rivers,  etc.  We  would  like  to  have  gentlemen  now  here 
from  all  sections  of  the  State  make  statements  covering  the  situation 
in  their  localities. 


STATEMENT  OF  C.  R.  WESCOTT,  OP  DEUEL  COUNTY. 

Mr.  Chairman  and  gentlemen :  In  the  northeast  corner  of  the  proposed 
new  State  of  South  Dakota  we  have  many  lakes  scattered  here  and 
there.  Our  rain-fall  is  from  22  to  25  inches  daring  the  year.  On  account 
of  these  lakes,  as  we  believe,  there  is  a  little  more  evaporation  and  rain- 
fall. In  the  southern  part  of  Grant  County,  the  adjoining  county  on 
the  north,  they  have  artesian  wells  at  42  feet  deep.  There  the  water 
has  flowed  above  the  ground  1J  feet.  I  think  that  can  be  indefinitely 
increased.  These  wells  are  thought  to  be  fed  by  waters  that  gather  in 
the  Coteanx  range,  4  or  5  miles  south.  As  you  go  further  from  these 
coteaux  or  hills  the  depth  at  which  you  find  water  is  greater,  125  feet, 
and  rising  above  the  ground  to  about  the  same  height. 

The  Chairman.  How  is  it  with  regard  to  the  lakes  T  On  what  stream 
are  they ;  into  what  do  they  discharge  1 

Mr.  Wbscott.  Into  the  Sioux  River.  A  great  portion  of  the  year 
they  are  entirely  hemmed  iu  by  laud.  This  season  there  has  been  no 
outflow  at  all. 

The  Chaibsian.  Do  they  dry  up  in  the  summer? 

Mr.  Wbscott.  No. 

The  Chairman.  Is  there  any  water  in  them  nowl 

Mr.  Wescott.  Yes. 

The  Chairman.  The  practical  way  wonld  be  to  lower  the  lake  and 
build  a  dam,  aud  thus  increase  the  amount  of  water. 

Mr.  Wbscott.  That  could  be  done  to  some  extent,  but  the  banks  are 
so  low  it  can  not  be  increased  a  great  deal. 

The  Chaibsian.  What  do  you  mean  by  that  T 

Mr.  Wescott.  I  mean  that  the  ditch  which  drains  the  water  at  this 
point,  is  so  wide  that  a  dam  could  not  be  built. 

The  CnAiRMAN.  You  could  build  an  embankment  npon  it  to  some  ex- 
tent, could  you  not.  T 

Mr.  Wbscott.  Yes. 

The  Chairman.  A  dam  a  few  feet  high,  if  you  have  surface,  makes  a 
good  deal  of  water. 
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Mr.  Wescott.  Tee  ;  that  is  true. 

The  Chairman.  Are  there  a  good  many  lakes  emptying  into  the  Sioux 
River? 

Mr.  Wesoott.  In  my  vicinity  there  are  six ;  in  Grant  County,  just 
beyond,  tbey  have  quite  large  lakes. 

The  Chairman.  Aud  they  all  empty  into  the  Sioux  River  1 

Mr.  Wescott.  Lake  Kampeska  empties  into  the  Sionz. 

The  Chairman.  What  amount  of  area  is  covered  by  these  lakes  that 
form  the  source  of  the  Sioux  1 

Mr.  Webcott.  I  do  not  know. 

The  Chairman.  Do  you  know  the  amount  of  water-shed  that  sup- 
plies the  lakes! 

Mr.  Wescott.  No. 

The  Chairman.  There  has  not  been  any  attention  given  to  that  sub- 
ject T 

Mr.  Wescott.  They  may  have  been,  but  not  within  my  knowledge. 

The  Chairman.  Ton  do  sot  need  much  irrigation  where  yon  live! 

Mr.  Wescott.  We  have  not  suffered  as  they  have  in  some  other 
parts  of  Dakota. 

Senator  Reagan.  What  is  the  distauce  from  the  bed  of  those  lakes 
to  the  river  f 

Mr.  Wesoott.  One  hundred  miles. 

Senator  Kkagan.  How  far  would  you  have  to  descend  the  river  be- 
fore "you  would  come  to  a  channel  where  a  large  body  of  water  might  be 
collected  ! 

Mr.  Wescott.  Not  more  than  15  or  18  miles  before  you  would  strike 
a  large  body  of  water. 

Senator  Reagan.  Have  you  any  idea  of  the  relative  elevation  of  that 
country  and  this  f 

Mr.  Wescott.  In  my  vicinity  it  is  175  feet  higher.  It  is  1,900  feet 
above  Lake  Michigan  iu  my  part  of  the  county ;  bnt  what  it  iB  right 
east  I  can  not  say. 

STATEMENT  OF  WILLIAM  COOK,  OF  MARSHALL  COTOTY. 

Mr.  Chairman  and  gentlemen  :  I  am  from  the  northeastern  part  of 
the  Territory.  There  are  no  lakes  in  our  county,  but  we  have  some 
artesian  wells  there.  There  are  lakes  east  of  us,  on  the  Indian  reserva- 
tion, and  Marshall  County  is  partly  in  it. 

The  Chairman.  Have  you  suffered  any  from  drought  t 

Mr.  Cook.  We  have  not  very  much  until  this  year.  We  have  usu- 
ally rain  enough  during  the  season,  if  it  conld  be  regulated — if  we  could 
get  it  at  the  right  time  of  the  year.  But  the  showers  are  local.  Some 
parts  of  the  county  suffer  from  drought  while  other  parts  have  rain.  In 
the  eastern  part  of  the  county  it  is  hilly,  and  the  lakes  are  in  near  prox- 
imity. There  they  do  not  appear  to  suffer  from  drought  as  they  do  in 
the  valley. 

The  Chairman.  Have  you  done  any  irrigating  in  that  part  of  the 
county  t 

Mr.  Cook.  No,  noneat  all. 

The  Chairman.  Then  you  do  not  know  what  effect  it  would  have  to 
turn  the  water  onto  the  land  in  that  section  ! 

Mr.  Cook.  No,  I  do  not. 

The  Chairman.  You  have  not  seen  any  experiments  .tried  in  that  di- 
rection! 
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Mr.  Cook.  No. 

Senator  Reagan.  Have  you  any  artesian  wells  in  your  part  of  tbe 
State  f 

Mr.  Cook.  Yes ;  two  in  onr  county,  and  in  Brown  County  several. 

Senator  Reagan.  Of  wbat  depth  T 

Mr.  COOK.  From  700  to  1,200  feet,  I  believe. 

The  Chairman.  Do  they  discharge  a  good  deal  of  water  f 

Mr.  Cook.  Yes;  from  25  to  200 pounds  pressure. 

Senator  Keagan.  Are  yon  informed  as  to  the  coat  of  constructing  an 
artesian  well  f 

Mr.  Cook.  No,  I  am  not  prepared  to  speak  on  that  point — to  know 
jost  what  the  cost  of  a  well  would  be.  The  cost  of  one  of  the  wella 
there  and  tbe  laying  of  the  mains,  a  well  a  thousand  feet  deep,  was 
$4,000. 


STATEMENT  OF  C.  A.  H0TJ1T0N,  OF  DOUGLAS  COUNTY. 

The  Chairman.  In  wbat  part  of  the  State  is  Douglas  County! 

Mr.  IIoulton.  In  the  southeastern  part. 

The  Chairman.  Have  you  suffered  any  from  drought  there* 

Mr.  Houlton.  Tee;  we  tliiuk  we  have. 

The  Chairman.  What  streams  are  in  yonr  county? 

Mr.  Houlton.  There  is  a  small  stream  that  runs  through  onr  county 
chIIhI  Choteau  Creek. 

The  Chairman.  How  is  Cboteau  Greek  supplied* 

Mr.  Houlton.  This  year  we  bave  not  had  running  water  any  time 
during  the  season  until  tbe  last  rain,  no  water  running  in  that  creek 
until  last  fall.  It  usually  rains  in  the  spring  until  tbe  latter  part  of 
Jane. 

The  Chairman.  Is  there  any  river  in  yonr  county  from  which  you 
amid  take  water  over  your  land  1 

Mr.  Houlton.  I  do  not  think  there  is  any  short  of  tbe  Missouri. 

The  Chairman.  The  Missouri  would  have  to  be  taken  out  some  ways 
above  to  take  your  county  in.  Bat  you  all  suppose  that  to  be  an  im- 
possible enterprise. 

Mr.  Houlton.  Tes;  for  tbe  people  in  Douglas  County  it  would  be. 

The  Chairman.  I  am  speaking  of  it  as  an  engineering  enterprise.  I 
do  not  Buppose  yon  people  would  be  able  to  do  it  now.  Have  yon  tried 
artesian  wells  in  your  county  t 

Mr.  Houlton.  There  are  none  there. 

The  Chairman.  How  much  have  you  Buffered  this  year ;  to  what 
extent  have  tbe  crops  Buffered;  what  proportion  raised  a  good  cropT 

Mr.  Houlton.  Take  the  grass,  and  it  does  not  amount  to  anything 
this  year ;  take  the  small  grain,  and  it  will  probably  be  from  a  third  to 
a  half  crop  throughout  tbe  county. 

Tbe  Chairman.  I  understand  from  the  papers  you  passed  a  memorial 
askingfor  assistance  in  sinking  artesian  wells;  you  had  some  discussion 
on  the  passage  of  that  memorial,  did  you  not? 

Mr.  H.  W.  Eddy.  Yes. 

The  Chairman.  Was  there  a  discussion  of  the  reasons  for  presenting 
the  memorial  1 

Mr.  Eddy.  It  was  not  necessary  for  that,  for  we  all  knew  them  with- 
out discussion;  each  one  understands  just  what  the  other  thinks 
about  that  matter.  This  memorial  was  gotten  up  among  ourselves, 
ami  it  was  not  necessary  to  discuss  the  reasons  lor  it. 
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Mr.  Hohlton  (continuing).  If  there  were  a  line  of  artesian  well* 
across  the  county  we  feel  it  would  give  us  more  rainfall.  •  There  are 
two  creek  beds  running  across  the  county  from  north  to  south;  the 
east  creek  is  east  of  the  center  and  the  other  west  of  the  center,  and 
they  run  parallel. 

The  Chairman.  They  do  not  rise  in  aoy  flats  or  lakes  f 

Mr.  Houlton.  No;  nothing  bat  rolling  hills. 

The  Chairman.  Have  you  a  clam  there* 

Mr,  Houlton.  There  is  a  reservoir  to  hold  water  in  the  creek. 

The  Chairman.  In  a  short  creek  yon  can  not  store  much  water;  yon 
want  flat  land,  and  then  your  dam  produces  some  effect.  But  my  ex- 
perience is  that  in  the  tops  of  the  mountains  there  are  lakes  where  the 
water  can  be  kept  back;  but  yours  are  short  creeks. 

Mr.  Houlton.  They  are  20  miles  long. 

The  Chairman.  Yonr  idea  is  that  there  should  be  artesian  wells  at 
the  head  to  supply  them  with  more  water. 

Mr.  Houlton.  That  is  my  idea. 

The  Chairman.  You  have  not  taken  out  any  water  to  test  what  yon 
could  do  by  irrigation  t 

Mr.  Houlton.  There  is  none  to  take  out;  when  we  need  irrigatiou 
there  is  no  water  in  the  creek. 

STATEMENT  OF  S.  ft  PECK,  07  HAMLIH  COTOTY. 

Mr.  Chairman  and  gentlemen :  Our  county  is  just  where  the  bead- 
waters  of  the  Sioux  River  are.  The  county  of  Coddiugton  contains  the 
large  Lake  Kampeska.  Of  that  I  can  not  say  much.  I  have  been  there, 
and  I  think  it  is  practical  to  make  a  very  extensive  reservoir  at  Lake 
Kampeska,  and  a  large  supply  of  water  can  be  held  there.  But  in  the 
spring,  when  we  have  rain,  down  comes  the  water,  and  in  a  couple  of 
weeks  it  is  all  gone,  and  the  balance  of  the  season  we  are  without  water. 
Even  the  Sioux  River  dries.  But  sometimes  it  will  be  10  or  15  fret 
deep.  The  fact  is  there  is  nothing  to  stop  it.  We  have  too  tittle  when 
we  want  it,  and  too  much  when  we  do  not  need  it 

One-twelfth  of  Hamlin  County  is  water.  We  have  not  suffered  from 
drought  until  this  year.  We  feel  that  the  reason  is  that  we  have  not  the 
effect  of  those  large  bodies  of  water.  But  there  is  a  difficulty  to  con- 
tend with.  There  is  a  large  amount  of  water  in  the  spring,  and  it  keeps 
evaporating  and  leaves  a  large  portion  of  the  surface  in  such  a  condition 
that  it  becomes  unhealthy.  If  those  lakes  were  dammed,  it  would  answer 
the  purpose  of  keeping  a  quantity  of  water  there.  These  lakes  lead  into 
the  Sioux  River  in  the  end;  but  a  number  of  the  creeks  would  furnish 
ds  water  for  our  stock. 

We  have  three  streams,  not  as  large  as  the  river,  running  through 
that  county,  which  are  susceptible  of  having  large  reservoirs  made 
upon  them.  The  water  being  so  regulated,  we  could  have  water  fur- 
nished the  whole  summer  through.  It  could  be  all  retained  in  these 
reservoirs  and  let  off  as  wanted. 

The  Chairman.  What  is  the  area  occupied  by  the  different  lakes  that 
supply  the  Sioux  River! 

Mr.  Peck.  One-twelfth  of  our  county.  It  is  composed  of  eighteen 
townships,  and  over  one-twelfth  of  our  county  could  have  water.  This 
year  we  have  not  suffered  from  drought  to  the  extent  that  I  find  in  most 
every  other  place;  and  yet,  if  reservoirs  were  built  we  could  have  the 
use  of  that  water.  We  have  not  suffered  to  any  great  extent  for  water 
there. 
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The  Chaium an.  Is  that  true  all  the  way  down  tbe  river  T  Would  it 
not  be  an  advantage  to  take  it  out  and  spread  it  upon  the  land  below  1 

Mr.  Peck.  Most  undoubtedly,  and  upon  oar  land.  If  tbe  water  could 
be  retained  in  Kampeska — that  which  rnns  away  past  us  in  the  Sioux 
River— it  would  irrigate  oar  land  down,  10  miles  on  each  side  of  tbe 
Sionx  River,  for  20  or  30  miles.  I  have  not  seen  the  river,  and  I  do  not 
know  anything  about  it. 

The  Chairman.  Is  it  not  possible  that  yon  would  have  reservoir  sur- 
face enough  if  these  lakes  were  so  dammed  that  yon  could  handle  the 
water  in  them  T  If  you  could  store  it  in  reservoirs,  would  you  not  have 
water  enough  from  the  Sioux  River  on  both  sides  1 

Mr.  Peck.  Yes.  t  have  had  some  little  trouble  with  those  reservoirs 
in  the  country  I  came  from.  We  had  reservoirs  at  one  time,  but  the 
streams  were  all  blocked  and  tbe  water  got  off  so  slowly  that  it  kept  our 
rivers  up  all  through  the  season.  There  was  no  want  of  water  then. 
After  we  cleaned  up  the  creeks  all  the  water  ran  off  in  a  few  weeks, 
and  we  had  to  build  dams.  But  now  we  have  it  in  perfect  coutrol. 
Now  the  river  is  in  good  condition.  I  know  bow  that  was;  I  have  seen 
it.    But  locally  we  can  not  furnish  tbe  money. 

Senator  Reagan.  There  has  been  no  effort  by  private  or  corporate 
enterprises  to  do  anything  for  themselves  1 

Mr.  Peck.  No.  There  is  not  sufficient  capital  there.  It  could  not  be 
managed  by  private  capital.  Some  who  were  to  be  benefited  by  it 
would  stand  off,  and  that  would  prevent  all  of  ns — they  would  just 
stand  still,  and  that  wonld  balk  the  whole  thing.  That  is  tbe  way  we 
feel.  If  we  could  have  those  lakes  dammed  we  could  have  plenty  of 
water  to  irrigate  our  land.  There  was  a  remark  made  by  one  of  tbe 
gentlemen  to  the  effect  that  if  he  could  wet  his  land  and  thoroughly  soak 
it  in  the  fall  he  could  raise  a  crop.    I  fully  appreciate  that. 

The  Chairman.  Some  of  the  gentlemen  who  gave  ns  information  at 
St.  Paul  said  that  iu  some  of  the  localities  where  they  resided  they  had 
rich  alluvial  surface,  and  2  or  feet  underneath  a  bed  of  clay  that  pre- 
served tbe  water.    Does  that  pertain  to  this  country  here  1 

Mr.  Peck.  I  will  tell  yon  what  I  have  seen  in  connection  with  my 
own  farm.  I  have  a  large  bed  of  clay,  and  1  retain  every  drop  of  water 
that  I  get — the  clay  holds  the  water.  Yon  can  dig  down  here  in  most 
places  that  I  have  seen,  get  into  the  clay  aud  fill  it  with  water,  and  it 
will  evaporate — not  ran  away. 

The  Chairman.  That  is  a  most  favorable  circumstance.  By  means 
of  it  a  ditch  along  the  side  of  the  hill  will  irrigate  a  form  without  spread- 
ing the  water  over  it.  Your  irrigation  is  going  to  be  a  very  easy  mat 
ter.  If  you  have  a  ditch  running  above  your  land  where  you  have  a 
clay  foundation  you  can  irrigate  tbe  land  very  cheaply,  if  you  have  roll- 
ing land. 

Mr.  Peck.  That  is  the  kind  of  land  we  have. 


STATEMENT  OF  DAVID  HALL,  OP  ONEIDA,  SULLY  COUNTY. 

The  Chairman.  What  has  been  the  condition  of  things  in  your 
county  1 

Mr.  Hall.  Well,  as  a  general  thing,  it  has  been  very  dry  there.  In 
oar  county  we  have  never  succeeded  iu  raising  a  good  crop  of  grain,  on 
account  of  the  drouth  in  June. 

The  Chairman.  Have  you  tried  irrigation  t 

Mr.  H^t.t-  No. 
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The  Chaieman.  What  means  have  yoa  for  irrigation  T 

Mr.  Hall.  None,  only  from  the  Missouri  River,  and,  of  coarse,  that 
would  be  very  expensive  and  could  only  be  done  by  large  capital. 

The  Chairman.  The  Missouri  is  down  deep. 

Mr.  Hall.  There  are  bluffs. 

The  Ohaijiman.  Above  the  water  what  is  the  average  height  of  those 
bluffs! 

Mr.  Hall.  I  should  judge  about  100  feet 

Tbe  Chairman.  I  mean  to  get  back  to  where  yoa  would  have  the 
range  of  level  land. 

Mr.  Hall.  From  the  river  to  level  land  back  It  is  aboat  a  mile  and  a 
half  or  two  miles. 

The  Chaieman.  That  would  be  an  elevation  of  how  much  f 

Mr.  Hall.  Not  more  than  50  feet  above  the  Missouri.  I  do  not 
know ;  1  am  making  a  guess  at  it. 

The  Chaieman.  The  bluffs  are  higher  than  the  land  back  of  them  1 

Mr.  Hall.  Yes. 

The  Chairman.  Is  there  a  large  area  of  land  back  there  t 

Mr.  Hall.  Yes. 

The  Chaieman.  Extending  how  many  miles  across  T 

Mr.  Hall.  Almost  across  to  the  James  River.  Between  the  James 
River  and  Missouri  River  there  is  an  elevation ;  but  it  is  not  hilly  as  a 
general  thing;  it  is  mostly  level  land. 

The  Chairman.  If  the  river  could  be  taken  oat  aad  run  in  a  canal  on 
that  ridge  between  the  two,  it  would  serve  to  irrigate  both  sides,  would 
it  not  1 

Mr.  Hall.  Yes,  I  think  it  would. 

The  Chairman.  You  say  yoa  do  not  raise  crops  there  when  it  is  dry  f 

Mr.  Hall.  Not:  sure  crops.  But  I  have  not  had  an  entire  failure. 
Our  average  in  that  county,  of  wheat,  has  not  been  more  than  9  or 
10  bushels,  I  should  judge,  to  the  acre. 

The  Chaieman.  Are  you  able  to  raise  vegetables — all-round  crops  1 

Mr.  Hall.  Yes;  and  corn.  I  have  good  success  with  corn,  because 
we  always  have  a  wet  harvest.    This  is  my  seventh  year  there. 

The  Chairman.  It  rains  in  July  and  August? 

Mr.  Hall.  Id  July  and  August  we  always  have  it  wet  In  June  and 
fore  part  of  July  we  need  tbe  rain  most  for  the  grain,  and  we  do  not 
have  it 

The  .Chaieman.  Yoa  have  no  streams  except  the  Missouri  thai  could 
be  utilized  1 

Mr.  Hall,  No. 

The  Chairman.  There  are  none  between  here  and  Bismarck  going 
into  the  Missouri  that  could  be  utilized  1 

Mr.  Hall.  I  could  not  say.    I  was  never  through  there. 

Senator  Reagan.  Is  the  Missouri  navigable  where  you  speak  oft 

Mr.  Hall.  Yes. 

The  Chairman.  It  is  a  thousand  miles  above  here? 

Mr.  Hall.  About  1,250  miles. 

STATEMENT  OF  L  ft.  SP00NER,  OF  KINGSBURY  COUNTY. 

Mr.  Chairman  and  Gentlemen :  My  county  is  in  the  eastern  part  of 
Dakota.  Lake  Preston  is  the  post-office.  It  is  75  miles  northwest  of 
this  point  on  the  headwaters  of  the  Vermillion  River.  A  portion  of  the 
eastern  part  of  our  county  is  covered  by  the  lakes  which  are  practically 
the  headwaters  of  the  Vermillion,    The  outlets  are  now  drying. 
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The  Chairman.  Is  there  any  water  in  the  lakes  now  f 

Hr.  Spooner.  Yes.  There  ia  water  in  Lake  Thompson,  which  is  05 
miles  long  and  about  a  mile  and  a  half  in  width.  Lake  Henry  is  2£ 
miles  in  diameter.  Preston  Lake  is  2  miles  long.  Lake  Whitewood  is 
10  miles  loug  and  2£  miles  in  width. 

The  Chairman.  What  would  be  the  cost  of  getting  water  out  from 
there  1 

Hr.  Spooner.  At  present  it  would  require  considerable  cutting,  bat 
the  facilities  for  storing  water  are  good.     In  1SS1  the  outlet  of  Lake 
Henry  flowing  into  Lake  Thompson  and  from  there  down  into  the  ■ 
channel,  which  leads  into  the  Vermillion,  was  fall  of  water,  and  also  iu 
1883  for  nearly  half  a  season. 

The  Chairman.  There  was  water  enough  fell  to  raise  it  a  good  deal 
higher  hail  there  been  a  dam  to  save  it  1 

Mr.  Spooner.  For  instance,  Lake  Henry,  2$  miles  in  diameter, 
would  have  covered  a  third  more  area  and  would  have  risen  5  or  6  feet. 
Lake  Thompson  would  have  covered  probably  an  area  one-fourth  more 
and  would  have  risen  2  or  3  feet.    That  is  a  rough  estimate. 

The  Chairman.  Do  you  usually  have  a  scries  of  dry  seasonal  If 
you  bad  only  one  dry  season  yon  might  store  the  water  and  save  it  for 
a  season  or  two  and  keep  filling  the  lakes,  and  then,  when  the  dry 
season  comes,  be  prepared  for  it 

Mr.  Spooner.  Une  season  our  lakes  were  dry  with  the  exception  of 
Lake  Henry  and  Lake  Thompson.  The  others  were  fall.  That  was  in 
1880  and  1881,  from  the  deep  snow.  The  snow  blew  iu  and  filled  them. 
They  were  not  filled  by  rain- tall  j  but  the  rain- fall  replaced  the  evapora- 
tion and  kept  them  up  until  the  dry  season,  which  occurred  four  years 
ago  in  onr  part.  Our  county  is  on  this  side.  The  east  part  is  covered 
by  these  lakes.  This  season  tbe  eastern  part  of  our  comity  has  40  per 
cent  of  wheat  crop,  probably  60  per  cent. ;  80  per  cent,  of  corn  crop ; 
and  30of  oat  crop.  The  western  part  has  no  crop  at  all,  none  probably 
worth  mentioning.  The  slough,  which  we  call  tbe  Vermilion,  and  one 
lake  in  tbe  northern  part  of  the  county — Spirit  Lake — are  in  tbe  divid- 
ing part  of  the  county,  twenty-four  townships  north  and  twenty-six 
townships  east — it  is  impossible  to  make  an  exact  division. 

The  Chairman.  Have  you  this  same  substrata  of  clay  1 

Mr.  Spooner.  Yes,  the  characteristics  of  the  soil  are  the  same. 
Wherever  yon  dig  down  you  come  to  clay. 

STATEMENT  OF  H.  W.  EDDY,  OF  CAN0VA,  MINER  COUNTY. 

Mr.  Chairman  and  gentlemen;  I  am  going  to  speak  of  the  dryest 
place  on  earth — Miner  County,  Sanborn  County,  Hand  County,  and 
McCook  County,  which  are  very  much  alike. 

Tbe  Chairman.  In  what  part  of  tbe  Territory  is  year  county  T 

Mr.  Eddy.  Fifty  miles  north  of  here.  You  will  go  through  it  when 
you  go  north. 

Tbe  Chairman.  As  we  go  to  Huron  and  Jamestown  t 

Mr.  Eddy.  It  reaches  clear  through  to  Huron,  aud  it  is  all  very  much 
the  same  kind  of  country.  We  have  uo  lakes  at  all;  but  there  are  lake- 
beds.  They  appear  to  be  everlasting  lakes  in  the  wet  part  of  the  yearj 
bat  they  dry  up. 

Tbe  Chairman.  Have  you  any  stream  1 

Mr.  Eddy.  There  is  one  on  the  western  border  and  one  west  of  that. 
The  water  runs  continually  in  them.  But  last  year  there  was  no  water 
in  them  three  months  iu  the  year. 
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The  Chairman.  If  you  had  reservoirs  at  the  bead  could  not  a  ditch 
be  brought  around  to  supply  yoa  with  water  t 

Mr.  Eddy.  If  there  were  water  we  could  get  the  ditch. 

The  Chairman.  The  topography  of  that  country  is  all  alike) 

Mr.  Eddy.  Yes;  if  yon  go  on  a  level  yon  will  not  see  a  hollow  until 
yoa  get  onto  it  It  is  a  level  connty,  not  flat  bat  level,  and  yoa  can 
see  the  little  towns  10  or  T5  miles  distant.  We  have  been  dry  four 
years ;  bat  this  is  the  driest  season  of  them  all.  We  hare  in  Miner  16 
per  cent,  of  wheat  perfected  this  year.  No  wheat  is  better,  and  oar 
corn  crop  is  only  about  50  per  cent. 

The  Chairman.  Have  yoa  thought  of  any  method  of  getting  moist- 
ure! 

Mr.  Eddy.  No. 

The  Chairman.  Zlave  yon  tried  artesian  wells  t 

Mr.  Eddy.  We  have  artesian  wells  in  the  western  part  of  Miner 
County.  You  pat  a  2-inch  auger  down  25  or  30  feet  and  the  water 
gushes  up  through  a  gns  pipe.  The  farmer  has  plenty  of  water  for  his 
stock,  etc.,  but  not  sufficient  for  irrigating  purposes.  It  would  take 
many  of  those  small  wells  for  that  purpose.  What  large  wells  would  do 
we  have  uever  tried.  There  are  in  Miner  County,  the  western  part,  some 
three  hundred  of  those  wells,  and  Sandborn  is  still  better  off  with  thein. 

The  Chairman.  You  say  there  have  been  no  experiments  tried  with 
large  wells  in  that  section  1 

Mr.  Eddy.  No  :  there  is  one  at  Huron,  but  I  think  there  are  none 
south  of  that  until  you  get  to  Plankington.  Mitchell,  farther  south,  has 
one. 

The  Chairman.  Are  you  on  the  James  River  T 

Mr.  Eddy.  No ;  we  are  3  miles  east  of  it 

The  Chairman.  Are  yon  familiar  with  that  river  T 

Mr.  Eddy.  I  have  seen  it  frequently,  the  tower  part  of  it 

The  Chairman.  Yoa  have  followed  it  up  I 

Mr.  Eddy.  No;  I  have  not  noticed  it  since  I  lived  in  the  country, 
since  1882.  The  first  three  years  we  had  an  abundance  of  rain,  and 
after  that  the  showers  would  rise  in  the  northwest  They  would  make 
a  little  spot  no  larger  than  a  man's  hat,  and  then  they  would  slip  by, 
and  go  by  the  lakes  and  by  the  James  River  and  leave  us  out  in  the 
cold.  Whether  there  is  anything  in  the  power  of  the  lakes  awl  the 
river  to  draw  these  clouds  I  do  not  know ;  but  they  go  there  and  leave 
us.  You  have  asked  a  number  of  times  whether  we  have  tried  irriga- 
tion. I  never  saw  soil  that  would  jump  so  when  it  had  a  little  moist- 
ure. I  raise  plenty  of  potatoes  and  garden  stuff,  and  when  we  have 
moisture  we  have  an  Eden. 

STATEMENT  OF  HENRY  NEI1L,  OF  MILIBANK,  GRANT  COUNTY, 

Mr.  Chairman  and  gentlemen :  Our  county  is  125  to  150  miles  north 
of  here.  We  are  located  on  the  coteanz,  or  bills,  and  have  a  slight 
incline  toward  the  Big  Stone  Lake.  Those  ridges  are  nearly  a 
thousand  feet  high.  They  have  innumerable  streams  that  verge  toward, 
and  quite  a  number  of  streams  that  run  into,  the  James  and  Missouri 
Rivers.  In  the  northern  part  of  our  county  we  have  gone  down  300 
feetand  struck  granite — failed  to  get  artesian  wells.  But  iu  the  center 
of  that  county  we  have  artesian  wells.  There  a  farmer  will  bore  8 
or  10  feet  with  an  augur  and  get  a  well,  and  the  water  from  it  will 
rise  above  the  surface.  But  those  wells  arc  not  strong;  they  are  not 
used  for  irrigation  purposes. 
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But  I  think  the  problem  of  irrigation  would  be  very  greatly  aided  by  a 
aeries  of  artificial  dams  on  the  streams  in  our  county.  We  are  usually 
troubled  with  a  very  dry  season  in  May  and  June,  which  is  the  time 
for  crops.  The  balance  of  the  year  we  could  get  along  very  well.  All 
those  streams  are  supplied  by  the  snow  that  melts  in  spring,  and  if  the 
water  could  he  retained  in  them  irrigation  would  be  materially  aided. 
The  problem  with  us  is  to  retain  the  overflow.  We  have  propositions 
before  the  Government  with  regard  to  damming  Big  Stone  Lake,  and 
there  have  been  some  reports  made  on  the  subject.  But  the  Govern- 
ment will  not  take  the  question  of  irrigation  into  account;  it  is  simply 
concerned  about  navigation.  But  I  trust  this  committee  will  take  into 
consideration  the  question  of  damming  our  lakes  and  rivers. 

BTA1EMFHT  07  H.  A.  HUMPHREY,  OF  F  AUXKTOH,  FAULK  COUHTY. 

Mr.  Chairman  and  gentlemen:  Faulk  Comity  is  on  the  north  line 
of  the  two  States  of  Dakota,and'  the  whole  county  lies  within  the  area 
or  scope  of  the  James  River  Valley — the  west  valley,  near  the  divide 
between  the  James  and  the  Missouri  Rivers.  The  lakes  that  we  have 
are  drained  in  twenty-four  hours.  But  there  are  some  streams  that 
could  be  utilized;  they,  however,  are  comparatively  few  within  the  area 
where  we  could  derive  any  benefit  from  them. 

I  was  born  in  northern  Illinois,  and  have  lived  in  Iowa ;  they  are  the 
richest  agricultural  districts  in  the  United  States.  But  I  never  saw  a 
soil  that  will  produce  equal  to  the  Dakota  soil  if  it  has  water.  When 
we  have  water  we  have  the  crops,  but  in  late  years  we  have  not  had  the 
water;  there  is  no  water  above  ground,  and  the  only  way  for  us  to  do 
is  to  get  it  from  below.  When  1  came  here  there  were  lakes  and  streams 
all  over  the  country,  and  there  were  dews  every  summer,  and  every 
blade  of  grass  was  loaded  with  moisture ;  up  to  10  o'clock  or  11  o'clock 
in  the  day  it  was  like  wading  in  water ;  but  that  is  not  the  case  now. 

The  Ohaibmah.  You  have  in  your  section  the  same  clay  substrata 
that  there  is  in  other  parts  of  the  Territory. 

Mr.  Humphrey.  Yes ;  we  call  it  clay,  but  I  doubt  very  much  whether 
it  is  clay  after  all.  It  is  clay  until  you  get  down  to  the  blue  clay.  The 
subsoil  is  somewhat  of  the  nature  of  a  soil  that  is  filled  with  what  peo- 
ple call  marl ;  but  that  does  not  get  any  moisture  all  the  way  down. 

The  Chairman.  It  holds  moisture  1 

Mr,  Humphrey.  Yes ;  but  the  moisture  disappears ;  we  have  none 
on  the  top  of  the  ground.  If  we  had  reservoirs  we  would  have  raiu  and 
dews  from  evaporation. 

STATEMENT  OF  WILLIAM  STODDARD,  OF  BROWN  COUHTY. 

Mr.  Chairman  and  gentlemen :  The  famous  James  River  runs  through 
the  center  of  our  county,  but  we  can  not  get  water  enough  from 
that  to  do  us  any  good.  I  have  thought  that  four  or  five  artesian  wells 
at  any  place  in  the  James  River  Valley  would  supply  as  much  water  in 
the  summer  time  as  the  James  River.  My  remarks  would  be  similar  to 
those  of  Mr.  Humphrey  in  regard  to  artesian  wells.  That  is  the  system 
we  shall  have  to  enter  upon  if  upon  any  system  of  irrigation ;  because 
we  can  get  artesian  wells  at  almost  any  place  in  this  valley,  which  is 
260  miles  long  and  60  miles  wide. 

There  has  not  been  one  season  since  the  settlement  of  Dakota  when 
b  was  not  needed.    In  oar  county  we  have  had  very  lew  that 
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yon  might  call  failures;  but,  as  I  say,  there  bas  been  no  season  when 
we  did  not  need  moisture.  The  last  two  or  three  seasons  we  bave  had 
failures— one- third  of  a  crop — while  if  we  bad  a  system  of  irrigation  we 
could  have  bad  our  usual  crop  of  20  bushels  to  the  acre.  We  have  to 
go  from  800  feet  to  1,000  feet  to  get  water,  and  then  we  can  get  a  stream 
of  water  almost  any  size.  Six  inches  is  the  largest  we  have  in  the 
county  or  that  portion  of  the  State.  I  bave  forgotten  how  many  bar- 
rels  that  will  flow  an  hour.  But  at  Groton  they  have  a  ditch  5  feet  wide 
and  2  feet  deep — a  pretty  fair  stream.  If  we  had  the  capital  to  go  on 
and  sink  artesian  wells  we  have  no  doubt  they  would  prove  successful. 
This  is  the  first  season  that  there  has  been  much  talk  on  the  subject 
of  artesian  wells,  simply,  I  suppose,  because  this  is  our  first  failure.  But 
there  would  be  no  difficulty,  in  my  opinion,  in  getting  artesian  wells. 
I  have  my  views  about  irrigation.  Near  the  city  of  Aberdeen,  at  which 
place  you  have  been  invited  to  stop,  some  water  was  accidentally  left 
in  aditch  last  fall.  We  have  had  no  rains  sinoe  harvest  lastyear,and 
very  little  this  summer.  Bight  near  this  ditch  an  acre  of  land  is  good 
for  40  to  50  bushels,  but  beyond  that  the  balance  of  the  field  seems  to 
be  a  failure.    I  speak  of  this  to  show  what  irrigation  will  do  for  us. 

STATEMEHT  OF  H.  HOLE,  OF  HTO0N,  BEADLE  C0UHTY. 

Mr.  Chairman  and  gentlemen:  I  have  a  somewhat  different  idea  of  this 
irrigation  question  from  those  expressed  here  this  morning.  I  have  gone 
to  the  trouble  to  examine  the  irrigation  question  in  Colorado,  Wyoming, 
Utah,  Idaho,  and  Montana.  I  find  there  it  costs  $20  an  acre  to  irrigate, 
lor  the  reason  that  they  have  to  dam  their  streams  and  bring  the  water 
for  miles — a  great  many  miles— at  great  expense.  When  we  found 
artesian  wells  possible  in  our  valley,  it  struck  me  that  we  had  right  at 
our  doors  what  the  people  of  those  States  and  Territories  had  to  bring 
from  great  distances.  My  idea  is  that  an  artesian  well  on  every  sec- 
tion will  irrigate  that  section  of  land ;  and  to  construct  the  well  it  will 
cost  $2,500.  The  flow  from  a  well  of  that  kind  will  cover  640  acres  of 
land  2  inches  deep  every  24  hours.  Estimates  have  been  made  by  par- 
ties who  are  experts,  and  they  say  that  there  is  no  question  that  a  well 
costing  $2, 500  would  irrigate  one  section  of  land;  and  the  plan  would  be 
to  irrigate  with  the  same  care  and  the  same  survey  and  ditches  that  they 
have  used  in  Colorado  and  Utah  and  the  other  irrigating  States.  They 
would  in  that  way,  and  at  a  cost  not  to  exceed  $6  or  $7  an  acre,  irrigate 
the  land,  while  in  the  other  States  and  Territories  it  costs  about  $20  an 
acre.  If  this  land  were  irrigated  in  that  way,  it  would  add  much  to  its 
value,  equal  to  that  in  the  other  States  and  Territories — $20  au  acre. 
Yes;  I  believe  in  the  James  River  Valley,  within  the  artesian  basin, 
the  lands  can  be,  by  a  system  of  irrigation  such  as  I  suggest,  increased 
in  value  $20  an  acre.  In  this  Terrritory  the  question  of  dams  will  be 
eliminated  when  you  come  to  get  at  the  fall  of  the  river.  There  is  no 
fall  in  these  rivers  that  will  ever  furnish  water  by  the  dam-reservoir 
system.  And  even  if  the  water  could  be  furnished,  it  would  be  no  bet- 
ter water  and  would  cost  a  good  deal  more.  On  every  farm  we  have 
the  water,  and  all  you  have  to  do  is  to  bore  a  hole  and  let  it  come  up. 

And  you  can  irrigate  by  the  natural  gravity  of  water.  The  pressure 
of  these  artesian  wells  is  about  170  pounds  to  the  square  inch — some  of 
them  going  as  high  as  200  pounds.  The  rain-fall  here  is  about  as  men- 
tioned— 22  to  28  inches.  That  ordinarily  would  be  enough  to  make  a 
crop,  but  the  winds  dry  up  the  water  and  the  evaporation  is  very  rapid. 
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But  give  us  ten  days'  irrigation,  niitl  we  can  assure  40  bushels  of  wheat 
to  the  acre.    Now,  every  year  we  expect  crops  and  have  the  best  pros- 
pects for  them,  but  the  dry  wiuds  come  aud  dry  up  the  soil.     I  think 
that  the  artesian  will  be  the  cheapest  water-power  that  can  be  had  in 
the  world,  as  you  will  see  when  you  examine  the  artesian  wells  at  Huron, 
Aberdeen,  and  Redfield.    There  tbey  use  the  artesian  power  to  run  the 
machinery  about  the  city. 
Senator  Reagan.  What  is  the  size  of  the  well  at  Huron  1 
Mr.  Hole.  It  is  a  6-inch  well,  with  a  pressure  of  175  pounds  to  the 
square  inch. 
Senator  Reagan.  Do  you  know  bow  deep  that  well  is  f 
Mr.  Hole.  Nine  hundred  and  some  feet.      That  well  cost  in  the 
neighborhood  of  $4,000  ;  that  was  just  one  well — an  experimental  well. 
We  have  an  offer  to  pat  down  an  8-inch  well  for  $2,500  witbiu  a  few 
miles  of  our  town. 


BTATEMEHT  OP  C.  L  WOOD,  OF  RAPID  CITY,  PE5HINGT0N  C0UBTY. 

Mr.  Chairman  aud  gentlemen :  Penningtou  is  oue  of  the  counties  of 
the  Black  HilU — asoutbwestcounty.  Other  south  west  counties  are  Fall 
Hirer  County — that  is  the  southwest  corner  county  of  North  Dakota;  and 
then,  passing  along  the  Wyoming  border,  comes  Custer  County,  Butte 
Uonnty,  Meade  County,  which  iseastof  Lawrence — six  in  number.  They 
represent  the  organized  country  in  South  Dakota  west  of  the  Missouri 
River.  This  country  is  all  surrounded  by  the  two  forks  of  the  Belle 
Fourche  and  the  South  Cheyenne,  coming  together  about  40  miles 
north  troin  Rapid  City.  The  east  half. of  that  Teiritory  is  agricultural 
country,  and  the  west  half  is  in  the  mountains  aud  is  a  mining  country. 
We  have  a  number  of  streams  that  put  out  from  the  mountains,  aud 
each  stream  runs  straight  through  to  the  Cheyenne  River.  The  streams 
in  their  order  are  the  Red  water,  Spearnsh,  Whitewood,  Elk  Creek, 
Boxelder,  Rapid  Spring  Creek,  Battle  Creek,  aud  French  Creek. 
These  creeks  are  practical! v  parallel,  and  on  an  average  of  about  eight 
miles  apart.  Tbey  are  practically  of  the  same  width.  For  instance, 
a  small  portion  of  Rapid  Valley  is  under  irrigation.  The  valley  of 
the  Speartish  is  also  under  irrigation.  But  the  streams  having  their 
source  in  the  mountains  are  dry  on  the  plains,  with  the  exception  of  the 
Speartish,  and,  of  course,  can  not  afford  to  supply  water  for  irrigation 
purposes. 

The  Chairman.  Are  there  any  facilities  for  storing  water  in  that 
vicinity! 

Mr.  Wood.  There  are  good  facilities  for  storing  water.  All  those 
lakes  bnrst  but  of  a  gap.  The  gap  is  always  in  the  outside  range.  In- 
side the  outside  range  there  are  generally  large  basins,  which  could  be 
used  fur  the  storage  of  water.  I  think  each  stream  is  supplied  with  two 
basins  which  could  be  used  as  reservoirs.  By  damming  across  the  gaps 
yon  could  form  large  reservoirs  at  the  back. 

The  Chaibman.  There  is  a  good  deal  of  water  in  those  streams  which 
in  the  spring  runs  to  waste  t 

Mr.  Wood.  Large  volumes  pass  out  during  the  spring,  with  the  ex- 
ception of  the  Rapid  and  Spearfish. 

The  Chairman,  What  is  the  effect  of  irrigation  there  f 

Mr.  Wood.  Since  my  residence  in  that  county,  twelve  years,  we 
have  had  three  summers  of  extreme  drought;  but  iu  those  valleys  where 
irrigation  is  possible  aud  is  pursued  the  crops  were  as  good  during  this 
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dry  season  as  at  any  other  time.  There  the  soil  is  productive,  anil  the 
wheat  crop  averaged  60  to  70  bushels  to  the  acre.  I  have  seen  60 to  70 
bushels  taken  off  ait  irrigated  field,  while  there  was  a  complete  failure 
above  the  ditch,  although  there  is  uo  difference  in  the  character  of  the 
soil.  Then,  thin  year  where  we  have  had  plenty  of  raiu  and  the  irriga- 
tion  ditches  have  not  been  used  there  is  no  difference  in  the  crops.  So 
that  proves  that  there  is  no  difference  in  the  productiveness  of  the 
soil. 

The  Chairman.  What  is  the  distance  that  can  be  irrigated  by  these 
streams  1 

Mr.  Wood.  Sixty  miles  uorth  aud  sooth  and  40  miles  west.  It  can 
all  be  irrigated.  These  rivers  come  together  on  the  east  side,  and  the 
divides  are  capable  of  being  supplied  with  canals,  so  that  all  of  them 
could  be  utilized. 

The  Chairman.  You  think  there  are  storage  basins  where  the  water 
co u  Id  be  held  back  f 

Mr.  Wood.  I  think  that  such  is  the  case. 

The  Chairman.  Have  you  in  your  section  this  subsoil  of  marl  or 
clay  that  has  been  described  here  1 

Mr.  Wood.  It  is  in  the  divides,  but  the  valleys  seem  to  have  cut 
through  that  or  depressed  it.  In  the  valley  tbe  immediate  subsoil  at 
an  average  of  10  feet  would  be  gravel,  but  on  the  divide  there  would  be 
no  gravel  but  a  stratum  of  clay  6  feet  iu  depth.  But  tbe  streams  that 
do  not  run  dry,  tbe  Rapid  and  Spear  ash,  nave  not  a  sufficient  volume 
of  water  to  irrigate  more  thau  the  land  included  iu  their  valleys ;  they 
could  not  furnish  enough  to  go  over  tbe  divides. 

The  Chairman.  Does  not  a  large  percentage  of  that  water  run  out  iu 
Hood  time  t 

Mr.  Wood.  Yes ;  a  great  volume  comes  down  ;  but  they  are  consid- 
erable streams  at  all  times,  though  the  volume  is  not  more  than  enough 
to  furnish  the  valleys  through  which  they  pass. 

Senator  Reagan.  State  what  is  the  average  price  of  farming  land  in 
that  country. 

Mr.  Wood.  Unimproved  land  is  from  $8  to  $10  an  acre;  some  lands 
are  higher  than  that,  but  that  would  be  about  the  average. 

Mr.  H.  J.  JItnton  (Irrigation  Engineer,  IT.  S.  Geological  Survey,  with 
the  committee  as  expert).  What  would  be  the  value  of  Government 
land  as  compared  with  that  1 

Mr.  Wood.  I  think  the  Government  land  would  not  be  far  from  the 
value  I  have  named. 


STATEMENT  OP  C.  H.  VAN  TASSEL,  OF  SANBORN  COUNTY. 

Mr.  Chairman  and  gentlemen :  I  am  from  the  southern  part  of  the 
Territory.  I  have  not  noticed  that  any  of  these  gentlemen  have  stated 
that  tbe  crops  have  been  affected  by  the  flow  from  tbet-e  artesian  wells. 

Iu  niy  county  they  get  these  shallow  wells  from  75  to  115  feet,  I 
noticed  a  few  days  since  where  oue  of  these  wells,  which  flows  through 
a  2- inch  gas-pipe  into  a  ditch  and  then  onto  a  lake-bed  a  half  mile  away, 
that  on  each  side  of  that  ditch  for  about  30  or  40  rods  back  tbe  crops  of 
both  wheat  and  oats  were  good,  aud  that  on  the  same  Held,  farther  away, 
there  was  no  crop  at  all ;  it  was  all  burned  out. 

In  the  western  part  of  tbe  county,  iu  the  village  of  Letcher,  there  is  a 
deeper  well.  That  well  has  a  depth  of  600  feet,  and  it  was  obtained  at 
a  cost  of  $2,200,     It  is  now  about  six  or  seven  months  since  that  well 
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was  sunk,  and  it  has  created  a  lake  there  in  a  natural  lake-bed  or  de< 
pression  covering  perhaps  100  acres,  and  then  there  is  an  Outflow  which 
extends  for  about  7  or  8  miles  to  the  James  River.  I  noticed  this  season 
that  in  the  vicinity  of  that  lake,  that  depression,  where  the  outflow  is 
dear  to  the  James  Biver,  they  will  cut  grass  from  1J  tons  to  2  tons 
per  acre  on  each  side  of  the  stream,  while  80  rods  away  the  prairie 
would  have  burned  out  at  any  time  within  the  last  three  or  four  weeks. 
I  am  acquainted  with  much  of  the  country  known  as  the  James  Biver  • 
Valley,  and  while  it  is  a  level  prairie  there  are  in  it  numerous  lake-beds 
or  depressions  covering  from  40  acres  to  a  section,  any  of  which  coald 
be  filled  by  an  artesian  well.  They  have  bard-clay  bottoms,  and  from 
tbem  the  water  could  be  carried  off  by  irrigation  ditches. 

The  Chairman.  Have  yon  ever  neon  au  artificial  ditch  running  along 
the  side  of  a  hill,  and  can  you  say  how  that  would  affect  the  laud  be- 
low 1 

Mr.  Yah  Tassel.  I  have  uot  in  this  country.  The  water  will  perco- 
late through  the  soil  to  the  clay  subsoil  that  is  below,  but  it  does  uot 
percolate  through  that  at  all. 

The  Chairman.  Have  you  noticed  the  effect  of  this  percolation 
through  the  soil  from  a  ditch  along  the  hill-side  f 

Mr.  Van  Tassel.  In  this  natural  ditch  of  which  I  spoke,  from  the 
well  in  Letcher  Township,  the  effect  is  shown  in  the  grass.  1  have  not 
noticed  the  effect  where  the  ditch  is  near  any  cultivated  crop.  But  in 
that  one  place  I  noticed  that  it  affected  the  grass  for  nearly  half  a  mile. 
1  noticed  it  in  the  city  of  Yankton.  There  they  have  two  artesian  wells, 
and  the  waste  water  from  the  city  well  affects  vegetation  for  40  or  50 
rods  from  the  waste  ditch.  There  would  be  no  trouble  at  all  any  place 
through  what  is  known  as  the  James  Biver  Valley  country  in  obtain- 
ing reservoirs,  because  there  are  natural  sites  in  the  shape  of  those  de- 
pressions and  lake-beds.    They  will  hold  the  water  without  any  trouble. 

The  Chairman.  You  have  been  a  surveyor  all  through  this  country. 
Suppose  you  bad  the  water  of  the  Missouri  out  on  the  table-laud  a  few 
miles  back  from  the  river  at  any  point  above  here,  would  there  be  any 
difficulty  in  the  way  of  running  it  down  by  means  of  a  canal  f 

Mr.  Van  Tasskl.  No;  the  natural  lay  of  the  country  would  be  suit- 
able. 

The  Chairman.  How  far  upl 

Mr.  Van  Tassel.  To  the  bead  of  navigation — Fort  Benton. 

The  Chairman.  Are  there  any  opportunities  for  taking  out  the  Mis- 
souri Biverl 

Mr.  Van  Tassel.  I  believe  there  is  uo  feasible  way. 

The  Chairman.  Have  yon  ever  looked  at  it  with  that  view) 

Mr.  Van  Tassel.  No;  uot  with  that  view. 

The  Chairman.  How  far  out  on  the  Missouri  would  yon  have  to  go 
before  you  would  have  rock  bottom! 

Mr.  Van  Tassel.  There  is  rock  bottom  in  numerous  places,  bat  not 
very  extensive.  For  instance,  there  is  a  cbalk-rock  bottom  a  few  miles 
above  Yankton,  but  it  extends  only  a  few  miles.  There  is  no  place  that 
I  uow  remember  where  the  rock  bottom  is  very  extensive  for  any  dis- 
tance up  and  down  the  stream. 

The  Chairman.  Is  there  any  place  where  there  is  a  firm  reef  anil 
where  you  could  take  tbe  water  out  t 

Mr.  Van  TASSEL.  Not  to  any  extent. 

The  Chairman.  Have  yon  noticed  any  place  where  there  is  a  reef  of 
rocks,  a  dike,  where  you  coald  start  from  without  any  great  expense  T 

Mr.  Van  Tassel.  There  is  none  this  side  of  Fort  Buford, 
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The  Chairman.  How  far  would  that  be  by  tbe  line  of  the  county  t 
Mr.  Van  TASSBL.  In  the  neighborhood  of  700  miles. 
The  Chairman.  700  mites  by  land! 
Mr.  Van  Tassel.  Yes. 

The  Chairman.  Would  it  go  till  the  way  through  good  country  wen 
it  taken  out  1 

Mr.  Van  Tassel.  Tea ;  nearly  all  the  way. 

STATEMENT  OF  V.  T.  McGIIXICUDDY,  OF  SAPID  CITY,  PXNNIIO- 
TON  COUNTY. 

Mr.  Chairman  and  gentlemen  :  I  would  like  to  make  a  few  remarks 
with  regard  to  the  Black  Hills  country  and  a  part  of  the  Sioux  Reserva- 
tion that  is  to  be  opened  up  to  settlement. 

I  suppose  yon  gentlemen  are  aware  of  tbe  fact  that  the  only  moisture 
which  we  get  in  this  region  is  from  the  Gulf  of  Mexico  and  the  region 
of  tbe  Great  Lakes.  We  get  none  from  tbe  Pacific  Ocean,  for  the  reason 
that  tbe  Rocky  Mountains  reach  above  the  cloud  line  in  altitude,  thus 
cutting  off  moisture  from  tbe  Pacific  Ocean.  Every  mile  that  yon  go 
out  of  the  Black  Hills  tbe  more  the  rain-fall  diminishes,  and  so  the  peo- 
ple have  to  depend  on  irrigation.  This  portion  of  the  Sioux  Reserva- 
tion which  will  be  opened  up  to  settlement,  16,000  miles  in  extent, 
is  remote  from  tbe  Black  Hills  moisture.  The  land  there  is  very 
fertile  generally,  but  I  apprehend  tbe  difficulty  will  be  the  waut  of  ruin- 
fall,  except  near  the  Missouri.  Tbe  nearer  you  get  to  tbe  Missouri  the 
more  rain-fall  there  is.  Like  the  Black  Hills,  the  river  increases  rain- 
fall and  dews.  But  tbe  only  future  I  can  see  for  anything  like  reliable 
crops  on  that  reservation  will  be  from  irrigation  by  means  of  artesian 
wells. 

The  Chairman.  No  experiments  have  been  made  there  for  the  pur 
pose  of  ascertaining  whether  there  is  an  artesian  belt  1 

Mr.  McGillicuddy.  It  in  an  Indian  reservation.  Part  of  it  is  called 
the  Bad  Lands ;  no  agriculture  is  possible  on  them.  At  the  same  time 
there  are  valleys  that  will  prove  fertile  if  we  can  get  water  on  them. 

The  Chairman.  Are  there  no  streams  running  through  theBad  Lands! 

Mr.  McGillicuddy.  There  is  very  little  water  on  the  Sionx  Reserva- 
tion. There  is  a  strip  of  country,  5,000  square  miles  in  extent,  running 
through  to  the  Missouri,  that  will  be  opened  up  to  settlement.  There 
the  altitude  is  higher  than  it  is  here. 

Tbe  Chairman.  Is  there  any  vegetation  there  f 

Mr.  McGillicuddy.  There  is  vegetation— buffalo  grass.  Tbe  grass 
is  rich,  and  4  or  5  feet  in  depth. 

The  Chairman.  Is  there  much  timber! 

Mr.  McGillicuddy.  Very  little,  except  aloug  the  lakes. 

The  Chairman.  You  have  been  living  in  tbe  Black  Hills  country. 
What  has  been  the  effect  of  cutting  timber  off  the  banks  of  the  streams  J 

Mr.  McGillicuddy.  I  think  it  reduces  the  amount  of  water  in  tbe 
streams. 

The  Chairman.  How  are  they  doing  in  that  country ;  are  they  sav- 
ing the  undergrowth,  the  brush  1 

Mr.  McGillicuddy.  The  mining  companies  have  been  cutting  off  the 
timber  for  mining  purposes,  and  they  have  not  spared  it.  The  law  re- 
quires that  nothing  nnder  8  inches  shall  be  cut.  The  mining  companies 
do  not  respect  tbe  law,  and  they  do  not  clean  up  the  small  brush.  It 
•■'•'••■"■  ■      ndergrowth  to  bur 
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The  Chairman.  Have  yon  thought  of  a  way  of  remedying  that — I 
me.n  by  legislation  1 

Mr.  McOillicuddt.  We  have  laws  enough  if  they  were  carried  oat; 
but  the  laws  have  not  been  carried  out. 

The  Chairman.  If  instead  of  secret  agents  suppose  men  from  these 
timber  districts  were  appointed — not  to  sell  the  land,  but  to  regulate 
the  cutting  of  timber — could  anything  be  accomplished! 

Mr.  McGillicltddy.  These  timber  agents  sent  out  by  the  Govern- 
ment are  spies.  They  make  secret  reports,  but  the  local  land  officers 
can  take  no  cognizance  of  these  things. 

The  Chairman.  Do  you  not  think  it  would  be  better  to  have  the  local 
land  offices  responsible  1 

Mr.  McGilucudd  y.  Yes ;  if  the  people  living  there  were  responsible 
it  would  be  better.  There  is  a  great  amount  of  timber  cut  off  the  Black 
Hills. 

The  Chairman.  Timber  that  is  necessary  for  agricultural  purposes  1 
What  1  have  reference  to  is  regulating  the  cutting  of  timber  so  as  to 
preserve  the  undergrowth,  and  to  have  the  dead  timber  taken  away  to 
prevent  fires.    That  is  not  done  now. 

Mr.  McGillicuddy.  No,  yoa  will  find  large  regions  of  timber  where 
ores  have  been.  These  have  gotten  into  the  growing  timber.  Some* 
times  it  is  set  afire  by  lightning  and  sometimes  by  carelessness.  Iu  the 
dry  season,  when  there  is  a  drought,  the  farms  on  the  upper  beuchos 
hare  turned  out  better  than  iu  the  valleys,  and  as  an  explanation  of 
this  we  find  that  iu  sinking  a  well  at  10,  15,  or  20  feet  you  strike  water. 
That  water  remains  the  year  round,  which  proves  chat  when  you  get 
upon  these  benches  there  is  an  impervious  strata  10  or  15  feet  below 
the  surface,  aud  above  that  a  gravel  loam.  If  that  water  remains  the 
year  round  it  must  be  held  by  a  basin,  and  this  water  at  that  depth 
keeps  rising  np  through  the  dry  season.  But  when  yon  get  over  the 
rim,  down  into  the  valleys,  the  water  is  not  held,  but  slides  under  the 
creek  beds  and  Sows  out  of  the  country.  So  that  those  beuc.b -lauds  an? 
being  taken  up.  But  1  apprehend  that  the  settlers  who  in  the  first  place 
come  into  the  Sioux  Reservation  will  have  to  suffer.  There  are  some 
11,000,000  acres  to  be  taken  up. 

The  Chairman.  There  ought  to  be  accurate  information  furnished  be- 
fore they  go  there.    It  is  pretty  costly  goiug  there  to  fight  this  case. 

Mr.  McGillicuddy.  I  particularly  urge  that  something  be  done  in 
the  way  of  artesian  wells  in  that  portion  of  the  reservation,  because  the 
first  comers  can  not  sink  wells  200  feet  to  try  the  experiment. 

A  copy  of  the  following  memorial  was  presented  on  behalf  of  the  State 
constitutional  convention : 

lb  the  CMorsai  of  (as  United  Stain : 

The  constitutional  convention  of  the  State  of  South  Dakota,  duly  assembled,  would 
respectfully  represent  to  your  honorable  body  that  it  ban  litteu  duiaoustiai i-il  t hat 
within  tbe  limits  of  Sooth  Dakota  there  exists  what  is  kuowu  w  no  artesian  basin  ur 
system,  bat  that  its  extent  has  not  been  fully  determined,  and  that  a  desire  is  boiug 
generally  expressed  by  the  people  of  South  Dakota  that  the  matter  bo  investigated 
tad  the  extent  of  the  system  fully  determined,  and  its  availability  fur  the  purposes 
of  agriculture  and  manufactures  be  determined- 
How,  therefore,  the  said  convention  would  respectfully  memorialize  your  honorable 
body  and  request  you  to  appoint  at  ths  earliest  time  a  commission  for  (lu  purpose  of 
Baking  and  with  power  to  make  a  thorough  and  complete  geological  ami  hydro- 
graph  io  survey  of  this  State,  including  the  mineralogical  formation  of  the  Black  Hills 
and  the  artesian  basin  of  South  Dakota,  and  that  you  make  the  necessary  appropria- 
tions therefor. 

[Stfaed  by  Uts  oBoer*  of  th*  onutl tuHaasl  convention.) 
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Sioux  Falls,  S.  Dae.,  August  2, 1880; 

The  committee  met  at  7  p.  m. 

Present:  Messrs.  Stewart  (chairman)  and  Reagan,  also  Director 
Powell. 

8TATEXEVT  0?   W.   F.  SKITH,  OF  HADISOH,  LAZE  COOTTT. 

The  Chairman.  Do  yon  need  irrigation  in  your  county,  and  if  to, 
bow  do  yon  think  it  can  be  obtained  1 

Mr.  Smith.  We  do  need  irrigation.  It  can  only  be  obtained  from 
artesian  wells. 

The  CHAIRMAN.  Have  the  crops  suffered  in  your  county  for  want  of 
water  1 

Mr.  Smith.  They  have  suffered  somewhat  However,  we  have  a  fair 
crop  in  our  county. 

The  Chairman.  Is  there  any  stream  running  through  your  county  t 

Mr.  Smith.  No. 

The  Chairman.  How  are  yon  situated  with  reference  to  the  James 
Ever! 

Mr.  Smith.  We  are  60  miles  east  of  the  James  River  and  24  miles 
west  of  the  Sioux  River. 

The  Chairman.  Have  you  tried  the  experiment  of  artesian  wells  T 

Mr.  Smith.  No,  sir ;  we  have  never  tried  them. 

The  Chairman.  So  yon  do  not  know  whether  you  have  water  there 
or  not  1 

Mr.  Smith.  We  do  not  know  whether  we  have  water  underneath  as 
or  not. 

The  Chairman.  Where  are  the  nearest  wells  1 

Mr.  Smith.  Twenty  Ave  miles  west  of  us.  They  are  not  very  deep 
wells,  however. 

The  Chairman.  Ton  are  east  of  the  ridge  1 

Mr.  Smith.  We  are  east  of  the  center. 

The  Chairman.  At  about  what  elevation  in  that  neighborhood  is  the 
center  above  the  two  rivers) 

Mr.  Smith.  I  do  not  know  that  I  can  answer  that  question.,  I  would 
not  undertake  to  guess  at  it. 

Mr.  Howe.  It  is  not  very  high— perhaps  about  50  feet 

STATEMENT  OF  H.  J.  PATTEBSOBT,  OF  XADISOV,  LAKE  COTOTT. 

The  Chairman.  What  is  your  occupation  t 

Mr.  Patterson.  1  am  in  mercantile  business  at  Madison. 

The  Chairman.  Is  it  a  fact  that  you  need  irrigation  in  your  county! 

Mr.  Patterson.  We  nave  a  considerable  amount  of  land  in  onrcounty 
that  is  affected  more  or  less  every  year  by  the  drought  The  county 
has  been  affected  by  it  this  year.  It  has  always  seemed  to  me  that  it 
would  be  an  advantage  to  as  if  we  could  have  irrigation. 

The  Chairman.  Have  you  ever  had  any  examples  of  the  results  of 
irrigation  in  your  county  1 

Mr.  Patterson.  No,  sir;  only  as  we  might  see  it  along  the  line  of 
the  little  brooks  throughout  the  county.  It  can  be  seen  that  the  grain 
and  grass  are  more  thrifty  in  those  locations. 

The  Chairman.  There  are  no  ditches,  are  there,  turning  the  water 
onto  the  land  f 
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Mr.  Patterson.  Son©  whatever. 

The  Chairman.  What  is  the  character  of  the  soil  in  your  locality  1 

Mr.  Patterson.  It  is  a  black  loam. 

The  Chairman.  What  underlies  the  soil  t 

Mr.  Patterson.  Gravel ;  when  we  get  down  3  or  4  feet  we  And  a 
gravel  bed  for  tbe  most  part.    Sometimes  we  strike  bine  clay. 

The  Chairman.  No  wells  have  been  dag  in  yonr  part  of  the  county  t 

Mr.  Patterson.  No  wells  have  ever  been  dog  in  oor  county.  These 
gentlemen  here  have  done  more  than  anybody  else  in  order  to  see  if 
tbe;  could  get  a  well,  but  tbey  did  not  succeed  in  getting  one. 

The  Chairman.  How  deep  did  tbey  go  t 

Mr.  Patterson.  About  300  feet  deep,  I  think,  or  perhaps  330  feet. 
I  think  there  is  water  there  if  we  could  get  at  it. 

The  Chairman.  What  makes  you  think  there  is  water  there  1 

Mr.  Patterson.  Because  west  of  north  from  us  they  have  artesian 
wells  which  they  dug  at  100  feet,  more  or  less.  The  surface  of  the  land 
seems  to  be  about  tbe  same  all  the  way  through. 

The  Chairman.  Is  there  any  appearance  about  yonr  locality  of  this 
qnartzite  that  you  have  here  T 

Mr.  Patterson.  No,  sir ;  there  is  none  of  that  in  oar  county. 

The  Cha  irman.  There  are  no  streams,  yon  say,  from  which  the  water 
owld  possibly  be  obtained  f 

Mr.  Patterson.  There  are  none  in  our  county. 

The  Chairman.  Are  there  any  streams  running  along  there  that 
eoald  bo  diverted  into  your  county! 

Mr.  Patterson.  I  do  not  think  so,  unless  they  could  divert  the 
James  Kiver. 

The  Chairman.  But  there  is  not  water  enough  in  that  for  every 
pnrpose,  is  there  1 

Mr.  Patterson.  No  ;  nothing  that  would  materially  help  in  a  dry 


STATEHEHT  OF  8.  V.  JACOBS,  LAKE  COUMTY. 

Tbe  Chairman.  How  far  from  Madison  do  yon  reside  t 

Mr.  Jacobs.  About  3  miles  south,  of  Madison,  Lake  Connty. 

The  Chairman.  Tell  the  committee  what  yon  know  regarding  the 
needs  of  your  connty  in  the  matter  of  irrigation,  and  how  yon  think 
irrigation  can  be  obtained. 

Mr.  Jacobs.  The  knowledge  that  I  have  has  been  gotten  from  other 
parties.  Parties  that  have  bored  more  artesian  wells  than  any  others 
in  Dakota  say  that  we  should  be  able  to  get  water  there,  according  to 
toe  stratification  of  the  earth.  There  is  water  to  the  north  and  west  of 
08,  and  also  to  the  south  of  us,  underground.  We  are  in  tbe  line  of 
the  granite  formation.  In  Salem,  water  has  been  found  just  on  the 
top  of  the  rock.  They  cat  through  the  rook  at  another  place  and  struck 
water — very  fine  water. 

Tbe  CHAIRMAN.  How  deep  did  they  got 

Mr.  Jacobs.  Tbe  first  trial  was  about  600  feet,  and  I  believe  tbe  last 
trial  was  800  feet  or  900  feet 

The  Chairman.  That  is,  they  cut  through  this  qnartzite  t 

Mr.  Jacobs.  Yea. 
'  The  Chairman.  How  much  water  did  they  get  when  they  cut  through 
ihatf 
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Mr.  Jacobs.  They  got  a  good  well.  They  did  not  get  a  flowing  well 
at  either  Salem  or  the  other  place,  but  they  got  an  ample  supply  of 
water. 

The  Chairman.  It  was  a  pumping  well,  was  itt 

Mr.  Jacobs.  Yes. 

The  Chaibhan.  A  pumping  well  will  not  do  much  towards  irriga- 
tion, will  it  t 

Mr.  Jacobs.  No  ;  bnt  if  they  got  good  water  at  that  depth,  they 
should  get  a  flowing  well  by  going  deeper. 

The  Ghaibhan.  Bnt  they  do  not  always  get  that  t 

Mr.  Jacobs.  Not  al  ways ;  bnt  there  is  30  feet  of  water  in  the  lake. 

The  Ghaibhan.  Why  do  you  allow  30  feet  of  water  to  remain  In  the 
lake  if  you  want  water  for  irrigation  around  the  country  there  f 

Mr.  Jacobs.  Because- it  costs  too  much  to  get  it  ont.  The  banks  of 
the  lake  are  26  feet  high. 

The  Ghaibhan.  Is  that  the  foil  height  1 

Mr.  Jacobs.  That  is  about  the  height.  Madison  is  about  3  miles 
northwest  of  us,  and  there  is  a  range  of  hills  between  Madison  and 
the  ridge. 

The  Uhateman.  How  does  it  discharge  when  it  is  fall  1 

Mr.  Jacobs.  It  runs  through  the  Skunk  River,  and  from  that  into 
the  Sioux,  and  past  Sioux  Falls.  Lake  Hermann  is  west  of  Madison. 
It  is  a  small  lake  and  is  a  trifle  higher  than  Madison,  bnt  not  very 
much. 

The  Ghaibhan.  It  seems  to  me  that  wonld  be  a  very  good  reservoir 
if  you  could  dam  the  water  np. 

Mr.  Jacobs.  Yon  would  have  to  elevate  it  in  some  shape  to  get  it 
into  the  surrounding  country. 

The  Chaibhan.  It  will  not  ran  either  way  I 

Mr.  Jacobs.  It  would  ran  from  this  little  creek  that  we  call  the 
Skunk  Biver.  It  has  to  run  through  another  lake  before  it  cornea 
to  that. 

The  Chairman.  Is  there  not  some  country  to  be  irrigated  before  this 
chain  of  lakes  is  reached  1 

Mr.  Jacobs.  There  are  hills  on  both  sides. 

The  Ghaibhan.  All  the  way  I 

Mr.  Jacobs.  All  the  way. 

The  Ghaibhan.  And  it  comes  into  the  Sioux  River  1 

Mr.  Jacobs.  Yes.  Wherever  the  land  has  retained  the  water  the 
crops  have  been  good,  but  when  the  water  could  not  reach  it  of  course 
they  have  been  poor. 

The  Chaibhan.  The  lake  is  not  high  enough  to  get  water  from  it  to 
your  land  at  alii 

Mr.  Jacobs.  No ;  and  daring  this  time  of  the  year  there  is  no  outlet 
to  it.  In  the  early  part  of  the  year,  when  the  water  is  high,  there  is  an 
outlet 

The  Ghaibhan.  How  far  from  yon  did  they  bore  a  well  and  strike 
this  quartzi  te  1 

Mr.  Jacobs.  At  Brookings,  which  is  about  25  miles  straight  north 
from  here. 

The  Chairman.  Then  your  place  is  between  that  point  and  this  T 

Mr.  Jacobs.  Yes,  just  about,  but  a  trifle  west. 

Mr.  Hinton.  Has  anybody  ever  suggested,  in  your  region,  that  that 
chain  of  lakes  could  be  made  useful  for  general  irrigation  purposes! 
The  lakes  run  above  you  a  considerable  distance  all  through  those 
counties,  do  they  nott 
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Mr.  Jacoiis.  But  the  range  of  bills  on  each  side  of  them  would  he  bo 
high  that  without  an  immense  amount  of  water  dammed  up  you  could 
not  use  it-  You  would  have  to  force  the  water  tip.  If  yon  could  get  the 
water  beyond  the  range  of  hills  adjoining  the  lake  on  each  side,  it  could 
be  used  to  advantage. 

STATEMENT  OF  F.  0.  YOUNG,  OF  MADISON,  LAKE  COUNTY. 

The  Chairman.  Have  you  given  any  thought  to  the  question  of  get- 
ting more  moisture  in  yonr  region  1 

Mr.  Young.  Although  our  crops  have  not  been  complete  failures  for 
the  last  three  or  four  years,  still  I  know  they  would  have  been  greatly 
benefited  by  an  increased  amount  of  moisture.  The  only  feasible,  or 
even  possible,  way  that  we  could  get  water  for  irrigation  would  be  by 
means  of  artesian  wells.  I  am  not  sure  whether  there  is  a  possibility 
of  that.  One  point  that  would  incline  me  to  believe  that  there  is,  is 
the  nature  of  the  subsoil.  Although  it  has  been  stated  here  that  it  is 
a  gravelly  subsoil,  1  know  there  is  a  great  deal  of  difference  as  to  its 
intpervionsness  to  water  and  the  clay  subsoil  of  Wisconsin.  The  de- 
pressions here  keep  their  water  through  long-protracted  seasons  of 
drouth  ;  they  would  not  retain  it  in  Wisconsin,  with  yellow  clay  sub- 
soil ;  that  is,  the  clay  that  has  not  a  very  deep  subsoil  here  has  running 
through  it  a  shallower  stratum  of  a  very  compact  marl,  and  that  is  quite 
impervious  to  water. 

The  Chairman.  That  holds  the  water  t 

Mr.  Young.  That  holds  the  water  well. 

Senator  Beagan.  How  far  is  that  from  the  surface  f 

Mr.  Young.  I  should  say  3  or  4  feet.  I  have  dug  post-boles  and  dug  a 
well  there  where  tbey  found  this  marl,  and  it  was  in  the  upland  too  ;  so 
that  it  is  not  confined  to  the  depressions  alone,  although  1  suppose 
there  are  some  knolls  or  hills  where  it  would  not  be  found.  I  think  our 
main  point  is  to  find  out  whether  artesian  wells  are  a  possibility  with 
as  at  an  expense  within  our  reach,  and  should  we  ascertain  that  it  is,  to 
use  that  system  with  a  series  of  ditches  for  irrigation.  We  have,  how- 
ever, large  lake-basins  there.  I  should  think  if  dams  were  constructed 
systematically  they  would  retain  the  superfluous  moisture  such  as  we 
had  in  the  winters  of  1880  and  1881,  and  that  the  waters  might  be  led 
off  by  the  outlet ;  so  that  if  dams  were  nscd  there  are  several  streams 
that  could  be  made  available  for  irrigation. 

The  Chairman.  Does  the  water  remain  long  enough  so  that  sufficient 
would  be  retained  in  the  wet  season  to  be  used  in  the  dry  season  t 

Mr.  Young.  I  think  so. 

The  Chairman.  So  that  if  you  bad  bad  a  dam  constructed  5  or  6 
years  ago,  the  water  would  not  have  evaporated  so  much  but  that  you 
would  have  water  enough  left  for  this  year  1 

Mr.  Young.  That  is  my  opinion. 

The  Chairman.  What  is  the  average  amount  of  rain-fall  in  your 
county  for  the  last  two  years  1 

Mr.  Young,  I  have  no  figures. 

The  Chairman.  Have  you  any  idea  how  much  it  was  this  yeart 

Mr.  Young.  About  23  or  21  inches,  perhaps.  As  a  matter  of  fact 
however,  our  county  has  been  more  favorably  situated  this  summer 
because  of  its  moisture  than  the  comity  just  west  of  us— indeed  than 
a  whole  strip  of  counties.    Then,  too,  our  county  has  a  greater  water 
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area.  Perhaps  the  larger  amount  of  water-covered  area  is  the  came 
of  oar  having  received  a  larger  amount  of  rain-fall. 

The  Chairman.  Yon  have  no  means  of  knowing  where  this  quartzite 
belt  extends  through  the  country,  except  these  developments  above 
heret 

Mr.  Young.  I  have  not  made  any  survey,  of  course,  and  do  not  knew. 

The  Chairman.  It  comes  to  the  surface  here  t 

Mr.  Young.  Yes. 

The  Chairman.  Does  it  come  to  the  surface  anywhere  else  north  of 
herel 

Mr.  Young.  I  think  it  does,  some  miles  northeast  of  here.  I  am 
something  of  an  amateur  in  geology,  and  have  read  somewhat  in  that 
science;  and  it  seems  to  me  that  the  outflow  of  the  molten  mass  through 
an  extended  fissure 

The  Chairman.  I  do  not  think  it  was  ever  a  molten  mass.  I  think 
it  was  a  sedimentary  mass. 

Mr.  Young.  Then  it  was  surely  metamorphosed  by  extreme  heat 

The  Chairman.  We  do  not  know  that  that  is  so.  There  was  proba- 
bly some  action  of  gases  that  operated  upon  it. 

Mr.  Young.  I  have  not  any  data  by  which  to  determine  whether  it 
would  interfere  with  our  getting  water  for  irrigation. 

The  Chairman.  It  appears  to  me  very  much  like  sedimentary  rock, 
and  I  do  not  think  there  wag  any  fire  action  about  it.  It  is  pretty  ex- 
pensive drilling  through  that  to  get  water. 

Mr.  Young.  Yes,  it  is. 

STATEMEHT  OF  E.  H.  JACOBS,  OF  MADISOH,  LAKE  COUNTY. 

The  Chairman.  What  do  yon  say  as  to  whether  irrigation  is  needed 
in  your  county  or  not  1 

Mr.  Jacobs.  I  do  not  know  that  I  oould  say  anything  more  than  the 
other  gentlemen  have  said,  excepting  about  the  character  of  the  soil 
I  started  a  well. 

The  Chairman.  Tell  us  what  yon  went  through,  in  digging  that 
well. 

Mr.  Jacobs.  We  struck  yellow  clay  at  about  3  feet.  We  found  that 
that  yellow  clay  was  some  50  feet  deep  ;  we  then  struck  a  blue  clay  that 
went  down  about  100  feet  further.  After  that  there  was  a  white  and 
yellow  clay  as  far  as  we  went  We  went  down  some  330  feet,  and  did 
not  strike  anything  but  clay  all  the  way  along. 

The  Chairman.  Where  did  you  sink  the  well  t 

Mr.  Jacobs.  A  mile  north  of  Madison. 

The  Chairman.  I  wish  you  had  put  that  well  down  about  1,000 
feet  We  would  like  to  know  something  about  the  character  of  the 
ground  there. 

Mr.  Jacobs.  If  I  had  gone  down  1,000  feet  I  believe  I  should  have 
flooded  the  whole  town.    [Laughter.) 

The  Chairman.  Yon  did  not  strike  any  of  this  qnartzite  that  they 
have  here  t 

Mr.  Jacobs.  No,  sir ;  we  did  not  strike  a  stone  of  any  kind. 

The  Chairman.  Do  you  think  you  were  in  the  range  of  that,  so  that 
you  would  be  likely  to  strike  it  1 

Mr.  Jacobs.  I  do  not  know  anything  about  that  I  had  confidence 
that  I  should  get  water  before  I  should  strike  that 
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STATEMENT  OF  W.  E.  HOWE,  OF  MADISON,  LAKE  COUNTY. 

The  Chairman.  What  have  you  to  say,  if  anything,  on  the  subject  of 
irrigation,  arid  the  need  of  it  in  your  comity  and  in  yonr  section  of  the 
country  generally  I 

Mr,  Howe.  I  do  not  know  that  I  can  add  very  much  to  what  has 
been  said  by  the  other  gentlemen.  We  have  a  soil  there  that  is  very 
productive  if  a  proper  atnonnt  of  moisture  eonld  be  had.  Instead  of 
raising  10  bushels  of  wheat  to  the  acre,  we  could  raise  25  bushels,  and 
all  the  way  np  to  40  bushels,  I  think.  I  have  seen  irrigation  as  it  was 
practiced  in  the  western  country  somewhat. 

The  Chairman.  What  part  of  the  country  did  you  see  it  in  t 

Mr.  Howe.  I  saw  it  up  in  Montana.  The  soil  in  our  county  is  very 
variable.  Mr.  Jacobs  has  told  yon  what  he  struck  on  his  farm.  If  he 
bad  been  down  on  my  farm,  south  of  Madison,  be  would  have  struck 
(Travel  almost  immediately.  Gravel  presents  itself  down  a  foot  or  two ; 
at  least,  so  far  as  I  have  dug  down  that  is  the  case.  He  wonld  have 
fonnd  gravel  and  coarse  sand.  The  subsoil  is  underlaid  4  feet  with 
this  solid  cement  or  marl  formation.  Four  feet  further  down  he  would 
have  got  another  stratum  of  those,  and  he  would  have  to  go  through 
(hem  with  a  pick.     I  have  not  been  down  more  than  10  feet. 

The  Chairman.  That  marl  sabstance  will  hold  the  water,  will  it? 

Mr.  Howe.  Yes ;  it  is  the  worst  thing  in  the  world  to  have  around. 
The  water  will  go  down  through  the  subsoil  and  through  the  gravel  to 
that  marl  and  then  run  right  off  through  any  opening  it  might  reach. 

The  Chairman.  That  may  be  a  bad  tbingfor  a  town,  but  it  is  a  good 
thing  for  a  farm. 

Mr.  Howe.  Yon  are  quite  right.  If  yon  could  get  in  our  locality  a 
good  snow-fall  or  an  extreme  amount  of  rain,  it  wonld  fill  up  that  place 
and  wonld  last  four  years. 

The  Chairman.  Do  yon  know  any  way  of  irrigating  that  country 
except  by  artesian  wells  t 

Mr.  Howe.  No  way  that  I  know  of  doing  it  on  any  extensive  scale, 
except  by  artesian  wells.  The  water  would  have  to  be  raised  either 
by  wind  power  or  some  other  power  before  it  could  be  utilized. 

The  Chairman.  Yon  have  seen  irrigation  practiced.  Do  you  not 
think  that  iu  this  country,  with  this  marl  underneath  the  soil,  a  ditch 
or  stream  on  this  side-hill  would  sub-irrigate  for  a  considerable  dis- 
tance f 

Mr.  Howe.  Yes ;  I  think  that  wonld  be  very  good  for  irrigation.  If 
a  man  could  fill  his  farm  up  it  would  last  him  for  three  years,  very 
nearly.  That  soil  acts  like  a  sponge.  We  had,  three  or  four  years  ago, 
a  rainfall  lasting  for  pretty  nearly  six  weeks,  and  we  had  a  great 
harvest  as  a  consequence,  because  the  subsoil  had  taken  up  so  much 
water  the  previous  winter. 

Adjourned. 
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ON  TRAIN,  NEAR  HURON,  AuffWit  3,  1889. 

The  committee  met  pursuant  to  call  of  the  chairman. 
Present:   Messrs.   Stewart  (chairman)   and  Reagan;   also  Director 
Powell. 


STATKMEHT  OF  a  &  MoDOH AU>,  OF  SB  SMET,  KDTGSBUKY  OOUMTY. 

The  Chairman.  What  experiments  have  been  made  with  artesian 
wells  in  your  county  t 

Mr.  McDonald.  None. 

The  Chairman.'  What  is  the  condition  of  crops  this  year  in  your 
county  f 

Mr.  Mo  Donald.  In  the  western  part  of  the  county  the  crop  is  a 
total  failn  re.  In  the  northeastern  comer  there  is  a  fair  crop,  and  in 
isolated  sections  there  is  a  good  crop. 

The  Chairman.  Those  are  the  sections,  1  suppose,  in  which  there  is 
most  moisture  f 

Mr.  McDonald.  Yes,  sir. 

The  Chairman.  Where  is  the  nearest  artesian  well  to  yoar  place  T 

Mr.  McDonald.  At  Huron. 

The  Chairman.  Are  yon  on  the  divide  between  the  Sioux  and  James 
River 1 

Mr.  McDonald.  We  are.    We  are  in  the  James  Valley. 

The  Chairman.  Is  there  much  of  an  elevation  between  the  Sioux  and 
the  James  f 

Mr.  McDonald.  Yes;  there  is  a  pretty  high  point. 

STATEMENT  OF  L  L  BAHCROFT,  OF  KAKCHE8TER,  KUfGBBURY 
OOUHTY. 

The  Chairman.  Where  is  Manchester! 

Mr.  Bancroft.  Nine  miles  west  of  De  Smet 

The  Chairman.  Have  you  anything  to  say  in  addition  to  what  Mr. 
McDonald  has  said  with  regard  to  your  county  and  the  need  of  irriga- 
tion there  1 

Mr.  Bancroft.  Nothing  in  particular,  only  that  we  would  be  glad  to 
ascertain  whether  we  can  have  a  good  supply  of  water  there.  Our  crops 
in  part  of  the  county  have  been  very  small ;  we  have  had  hardly  a  piece 
of  a  crop,  even ;  we  have  had  some  corn. 

The  Chairman.  Have  yon  had  some  recent  rains  beret 

Mr.  Bancroft.  Yes,  sir. 

The  Chairman.  At  what  time  did  yon  have  the  first  rain  1 

Mr.  Bancroft.  I  believe  about  the  6th  or  7th  of  Jnly.  About  two 
weeks  after  that  we  had  another  rain,  and  we  have  had  quite  a  num- 
ber of  rains  since  that  time. 

The  Chairman.  The  rain  did  not  come,  however,  in  time  to  save 
yonr  small  grains  f 

Mr.  Bancroft.  No  ;  one  man  on  12  acres  of  land  got  24  shocks  of 
grain.  The  grain  is  shrunken  very  much.  In  the  northeast  part  of  the 
county,  however,  there  is  some  fair  grain. 
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STATEMENT  OF  J.  D.  PERSON,  OF  DE  SMET,  KINGSBUB.Y  COTTSTY. 

The  Chairman.  What  have  yon  to  say  in  addition  to  what  has 
been  said  by  these  other  gentlemen  in  regard  to  yonr  county  and  its 
need  of  irrigation  f 

Mr.  Peirson.  I  do  not  know  that  I  have  anything  in  particular  to  add 
to  what  has  been  said  except  that  our  crops  were  saved  by  a  local  rain 
through  the  northern  part  of  Kingsbury  County,  along  about  tbe  1st  of 
June.  Our  crops  would  have  been  a  total  failure  if  it  bad  not  been  for 
that  rain.  North  of  that  tbe  crops  baye  been  a  total  failure,  and  also 
south.  I  am  a  cattle  dealer,  and  have  been  alt  over  the  county,  so  that 
I  know  tbe  coudition  of  things  pretty  well. 

The  Chairman.  Is  there  anything  peculiar  in  your  section  of  country 
with  regard  to  the  rains  f 

Mr.  Peirson.  The  tendency  of  the  storm  I  have  spoken  of  was 
toward  tbe  northeast.  It  was  between  Spirit  Lake  and  Lake  White- 
wood  and  Lake  Thompson.  Between  those  places  the  crops  were  good, 
and  southwest  of  those  places  the  crop  was  an  entire  failure.  Then 
further  on — northeast  of  this  line — the  crops  are  a  failure.  I  have  been 
over  the  section  repeatedly. 

The  Chairman.  How  far  up  the  Missouri  River  have  you  beeuT 

Mr.  Peirson.  I  have  been  up  as  far  as  Fort  Benton. 

The  Chairman.  Have  yon  ever  contemplated  the  possibility  of  at 
some  future  time  having  a  canal  very  high  up  on  tbe  Missouri  iiiver, 
and  bringing  it  down  heret 

Mr.  Peirson.  I  have  not,  sir. 

The  Chairman.  What  would  be  the  effect  here  of  a  canal,  having 
plenty  of  branches,  so  that  there  would  be  a  sufficient  supply  of  water 
for  this  country  alwut  beret 

Mr.  Peirson.  It  would  be  a  very  great  thing  for  this  country.  Our 
country  here  has  a  number  of  ravines  running  through  it,  so  that  if  we 
could  have  it  well  supplied  with  water  tbe  ravines  would  distribute  the 
water  thoroughly. 

The  Chairman.  You  have  never  practiced  irrigation  at  all  in  this 
neighborhood,  by  digging  ditches  to  bring  the  water  on  tbe  land  1 

Mr.  Peirson.  Not  that  I  know  of. 

The  Chairman.  What  is  the  character  of  tbe  soil  in  this  section  f 

Mr.  Peirson.  It  is  a  black  loam,  from  VZ  to  2+  inches  deep,  underlaid 
in  most  sections  by  clay ;  In  some  small  parts  of  tbe  country,  perhaps 
a  mile  wide,  our  coteaux  are  underlaid  with  gravel  and  sand  ;  you  cau 
then  go  down  from  20  to  40  or  50  feet,  when  you  strike  blue  clay. 

The  Chairman.  This  blue  clay  holds  tbe  water  that  you  get,  does  it 
not  % 

Mr.  Peirson.  Yes,  sir ;  it  holds  the  water  very  well.  Two  or  three 
years  ago  we  bad  qnite  a  number  of  wells  that  were  from  15  to  18  i'ect 
deep,  and  those  wells  have  now  gone  dry,  and  many  farmers  can  not 
get  sufficient  water  to  feed  their  stock.  Many  of  them  have  been  mar- 
keting their  cattle,  on  account  of  the  scarcity  of  water. 

Senator  Reaoan.  Has  there  been  an  unusual  absence  of  rain  in  this 
part  of  the  country  for  a  number  of  years  1 

Mr.  Peirson.  There  has  been  an  onnsnal  absence  of  it  in  the  last 
three  or  four  years. 

Senator  Reagan.  What  is  the  topography  of  the  country  that  you 
apeak  of;  are  the  lakes  in  low  depressions,  or  are  they  pretty  well  up  ( 
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Mr.  Peirson.  Spirit  Lake  is  on  the  divide  between  the  two  riven; 
it  is  as  high  as  any  point  aboat  here,  I  think. 

Senator  Reagan.  How  about  the  other  two  lakes  1 

Mr.  Peirson.  They  are  on  the  same  level  very  nearly,  bat  a  little 
lower. 

Senator  Reagan.  Are  they  higher  than  the  valley  at  large  f 

Mr,  Peirson.  Yes,  sir ;  oar  country  is  a  little  undulating,  and  these 
lakes  are  in  the  low  places.  There  are  outlets  to  most  of  them,  but 
on  account  of  having  so  small  an  amount  of  rain  they  have  run  down 
below  the  outlet,  so  that  these  lakes  are  dried  up. 

Senator  Reagan.  AD  around  these  lakes  are  the  crops  pretty  good  t 

Mr.  Peiieson.  Yes,  sir. 

The  Chairman.  Could  you  not  use  those  lakes  to  some  extent  by 
damming  them  and  keeping  water  in  the  ditches! 

Mr.  Peikson.  Yes,  if  we  had  the  accommodations  for  holding  the 
water. 

The  Chairman.  In  the  wet  season  could  yon  not  do  it  to  some  ex- 
tent! 

Mr.  Pkiunon.  Perhaps  we  could  to  some  extent;  but  we  haven't 
any  reservoirs  to  hold  the  water.  Seven  years  ago  we  had  water  enough 
to  till  up  all  these  lakes,  and  for  the  next  two  or  three  years  we  had 
au  abundance  of  crops. 


STATEMENT  OF  J.  B.  KAODOVALD. 

The  Chairman.  What  have  you  to  say  to  the  committee  with  r 
to  the  subject  of  its  inquiry  as  affecting  the  Beotion  of  country  about 
here! 

Mr.  MacDonald.  I  simply  wish  to  speak  of  the  desirability  of  some 
kind  of  survey  or  investigation  here  to  satisfy  the  people  that  irriga- 
tion by  artesian  wells  is  practicable.  I  am  satisfied  that  our  coun- 
ties here  are  amply  able  to  carry  on  a  system  of  irrigation  after  they 
are  once  convinced  that  it  is  practicable  and  that  the  water  can  be 
had.  During  the  first  two  or  three  years  of  settlement  here  the  peo- 
ple had  excellent  crops  of  every  description,  bnt  the  last  two  or  three 
years  the  crops  have  been  almost  a  total  failure.  If  the  Government 
would  give  us  experimental  wells  or  some  means  of  knowing  how  to  get 
wells  it  would  encourage  our  people  very  much  to  carry  on  the  work 
themselves. 

The  Chairman.  I  would  like  to  Bee  some  experimentation  done,  but 
the  Government  of  the  United  States  is  hardly  prepared  to  go  on  with 
a  system  of  digging  wells.  We  do  not  know  what  tbey  can  do  in  the 
future,  but  we  are  now  trying  simply  to  get  the  information,  and  per- 
haps we  may  afterwards  be  able  to  get  some  wells  dug. 

Adjourned. 
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Huron,  S.  Dak.,  August  3, 1889. 
The  committee  met,  pnrsnant  to  call  of  the  chairman. 
Present :   Messrs.  Stewart  (chairman)  and  Reagan ;   also  Director 
Powell. 


STATEMENT  07  LEWIS  HoLOVTH,  OF  BROOKING. 

The  Chairman.  What  is  your  position,  Mr.  McLouth  f 

Mr.  McLouth.  I  am  president  of  the  Dakota  Agricultural  College 
and  director  of  the  United  States  Experimental  Station.  Both  are  lo- 
cated at  Bracking,  east  of  this  city.  With  your  permission  I  will  read 
a  paper  I  have  prepared  on  "  Irrigation  by  means  of  artesiau  wells." 

The  Chairman.  Go  on. 

Mr.  McLouth.  The  valley  of  the"  James  River,  from  Yankton  on  the 
south,  to  Jamestown  on  the  north,  is  more  than  300  miles  long,  and, 
reckoning  it  40  miles  wide,  it  covers  an  area  of  more  than  12,000  square 
miles— over  7,000,000  acres. 

The  soil  is  very  deep  and  fertile,  and  the  surface  is  so  even  and  un- 
broken that  almost  a  continuous  furrow  could  be  plowed  from  Yankton 
to  Jamestown.  It  is  a  safe  estimate  to  make  that  09  per  cent,  of  this  en- 
tire region  is  arable  land.  It  is  destitute  of  timber,  except  occasional 
strips  along  the  channel  of  the  river.  Few  living  affluents  flow  into  this 
river  from  source  to  month,  and  the  volume  of  water  seems  hardly  to 
change  for  hundreds  of  miles  of  its  sinuous  course. 

Nearly  all  the  land  in  this  valley  is  occupied  and  much  of  it  is  under 
cultivation  by  an  industrious  and  frugal  class  of  farmers,  while  thrifty 
cities  have  been  founded  and  are  growing  up  along  the  banks  of  the 
stream  and  at  the  various  railroad  centers.  The  uuplowed  lands  are 
covered  with  exceedingly  nutritious  wild  pasture  grasses,  and  the 
crops  of  wheat  have  heretofore  almost  rivaled  in  quality  and  amount 
those  of  the  famous  Red  River  valley  of  North  Dakota.  The  soil  is 
also  well  adapted  to  the  growth  of  barley,  oats,  and  rye.  Corn,  espe- 
cially in  the  south  half  of  the  valley,  has  been  found  to  grow  and 
ripen  well,  while  potatoes,  turnips,  and  other  root  crops  grow  luxuri- 
antly, as  in  all  parts  of  Dakota. 

With  favorable  climatic  conditions  this  valley  might  become  as  pro- 
ductive as  any  in  the  world,  and  support  a  dense  and  thrifty  population. 
The  climate  is  salubrious  and  invigorating.  The  winters  are  cold,  but 
not  long,  and  the  almost  continual  sunshine  of  summer,  made  more  active 
ami  intense  by  an  average  elevation  above  sea  level  of  near  1,400  feet, 
brings  forward  vegetation  with  great  rapidity  and  luxuriance. 

Although  trustworthy  meteorological  observations  have  not  been 
made  for  this  region  long  enough  or  in  places  enough  to  give  absolutely 
reliable  data,  the  best  information  obtainable  indicates  that  20  inches  per 
annum  is  about  the  usual  rain-fall,  and  that  three-fourths  of  this  amount 
falls  during  the  five  growing  months  of  April,  May,  Juno,  July,  and 
August.  The  remaining  five  inches  is  made  up  by  the  scanty  later  fall 
rains,  the  earlier  spring  rains,  and  by  the  snow-fall  of  winter. 

When  the  15  inches  of  summer  rain-fall  is  properly  distributed 
through  the  growing  months  good  and  abundant  crops  are  assured; 
but  when,  as  during  the  preseut  season,  the  scanty  average  is  dimin- 
ished, or  when,  as  last  year,  it  is  bunched  into  April  and  May,  while 
Jane  and  July,  with  their  hot  south  winds,  are  almost  rainless,  then 
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the  growing  grain  is  parched  and  withered  and  only  yields  half  a 
harvest. 

The  region  is  bo  far  west  that  the  return  trade-winds  from  the  south- 
west come  to  us  robbed  of  their  watery  vapor  by  the  high  mountain 
ranges  over  which  they  have  passed,  and  about  the  only  supply  of  rain 
is  that  which  is  brought  to  us  from  the  Gulf  of  Mexico  by  the  return 
trades,  deflected  far  to  the  west  by  the  heated  plains  that  skin  the 
eastern  slopes  of  the  Rocky  Mountain  system. 

It  is  probable  that  no  modification  that  man  can  effect  with  the  earth's 
surface  or  its  coverings  can  ever  cbange  these  fundamental  climatic 
conditions.  The  controlling  canses  are  so  radical,  are  so  dependent  upon 
the  great  continental  contour  and  relief,  and  upon  the  very  form  and 
motions  of  the  earth  itself,  that  man  is  utterly  impotent  to  effect  any 
change  whereby  the  watery  precipitation  can  ever  be  greatiy  increased 
iu  the  remoter  western  regions  east  of  the  mountains. 

There  has  been  general  talk  about  the  effect  of  tillage  and  tree  plant- 
ing to  increase  the  rain-fall;  but  the  most  careful  observations  have 
given  no  evidence  thus  far  of  any  such  increase. 

But  while  man's  work  is  probably  unavailing  to  procure  any  measur- 
able increase  of  rain  or  snow,  still  his  modifications  of  the  surface  con- 
ditions of  the  earth  are  by  no  meant  powerless  to  work  such  changes  in 
his  climatic  surroundings  as  shall  better  fit  them  to  his  wants,  his  com- 
fort, and  his  convenience. 

The  tough  original  turf  of  the  prairie  is  almost  impervious  to  water, 
and  sheds  the  rain-fall  almost  like  a  thatched  roof,  so  that  the  water 
that  falls  upon  it  runs  right  off  along  the  "  draws,"  and  temporary 
streams  soon  become  dry  again.  But  when  tbese  prairies  are  plowed 
the  loosened  and  porous  sod  takes  up  and  holds  a  supply  of  misture 
to  bud  vegetation. 

These  bracked  plowed  fields  also  iu  late  winter  and  early  spriug  draw 
and  absorb  the  rays  of  heat  from  the  sun,  aud  thus  melt  off  the  snows 
and  absorb  the  water,  while  the  unbroken  prairie  is  still  covered  with  a 
white  mantle  of  snow. 

The  plowing  doesn't  increase  the  rain-fall  any,  but  only  tends  to  hold 
and  distribute  it,  to  feed  the  springs  and  streams  more  slowly  but 
longer. 

The  growth  of  such  crops  as  wheat  and  corn  upon  the  cultivated 
prairie  shades  the  ground  and  holds  back  the  moisture  by  preventing 
rapid  evaporation. 

Trees  do  the  same  still  more  completely,  aud  will  also  in  time  check 
the  dry  hot  winds  from  the  south,  as  well  as  the  blizzards  from  the  north. 

All  of  these  agencies,  while  not  increasing  the  rain-fall,  tend  to  dis- 
tribute it  more  evenly  throughout  the  growing  season,  and  to  husband 
and  utilize  it  more  completely. 

That  this  change  is  being  effected  is  well  enough  attested  by  the  fact 
the  blue  grass  is  working  its  way  westward  year  by  year  with  the  ad- 
vance of  settlement,  and  supplanting  the  original  bunch  prairie  grass. 
The  blue  grass  requires  a  more  continuous  aud  regular  supply  of  moist- 
ure than  the  original  prairie  grass  that  can  thrive  on  tbe  arid  soils. 

With  these  we  need  ask  bountiful  mother  nature  for  nothing  more. 
If  we  cau  have  water  the  trees  will  come  quickly ;  if  we  can  have  the 
trees  they  will  protect  our  water  supplies  from  waste  and  distribute 
the  vitalizing  summer  showers  throughout  tbe  growing  season. 

But  since  tbe  dawn  of  historic  times  meu  by  their  own  means  have 
been  able  to  water  dry  and  arid  regions  by  the  devices  of  nit  and  so 
convert  deserts  into  gardens.    Hivers — ordinary  rivers — have  usually 
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been  the  sources  of  this  artificial  water  supply,  hut,  in  this  wonderful 
new  West  men  not  only  think  new  thoughts,  but  nature  manifests  her- 
self in  wonderful  new  ways. 

All  over  this  belt  of  country  first  referred  to,  40  miles  wide,  west  of 
this  Little  James  Biver,  and  for  a  longitudinal  distance  of  nearly  400  miles 
nature  seems  to  have  provided  a  water  supply  unlike  any  ever  heard  of 
before.  Hundreds  of  artesian  wells  all  along  this  valley,  wherever 
sought,  from  Yankton  to  Jamestown,  attest  the  presence  of  a  snbterra- . 
neon  water  supply  seemingly  inexhaustible  in  quantity,  and  at  a  depth 
below  us  varying  from  500  to  1,50ft  feet;  whence  its  Bonrce  nobody  can 
tell.  At  Jamestown  this  strange  water  supply  is  found  to  be  near  200 
feet  below  the  sea  level,  at  Huron  it  is  more  than  400  feet  above  that 
level,  and  at  Yankton  still  higher.  Thus  while  the'  James  Biver  flows 
to  the  south,  this  great  underground  stream  seems  to  have  its  descent 
in  the  opposite  direction.  The  wells  that  tap  this  great  reservoir  flow 
with  &  force  that  varies  from  a  pressure  of  50  pounds  to  the  square  inch 
to  200  pounds.  The  power  is  used  to  run  electric  light  dynamos,  brick 
machines,  mills,  factories,  printing  presses,  etc  Some  of  these  wells 
yield,  through  a  6-inch  tube,  the  enormous  amount  of  4,000  gallons  of 
water,  or  more  than  125  pounds,  per  minute. 

Heither  the  pressure  nor  the  amount  of  flow  seems  to  diminish  with 
the  multiplication  of  the  wells.  In  the  city  of  Yankton,  two  years  ago, 
there  were  fifteen  of  these  wells,  and  thirty  within  a  radius  of  20  miles, 
and  yet  no  cessation  nor  diminution  of  flow.  Now,  naturally  enough,  it 
occurs  to  the  mind  of  every  thoughtful  man,  especially  when  bis  fields 
are  parched  and  his  grain  is  withering,  whether  this  inexhaustible  sub- 
terranean reservoir  of  water  may  not  be  made  to  supply  the  lack  of 
rainfall. 

An  easy  arithmetical  estimate  shows  that  one  of  these  wells,  yielding 
600  cubic  feet  of  water  per  minute,  would  supply  enough  in  a  year  to 
flood  20  square  miles  to  the  depth  of  6  inches.  Or,  in  other  words,  if 
the  yearly  flow  of  one  of  these  wells  could  be  saved  in  reservoirs  and 
drawn  out  at  pleasure,  it  could  be  made  to  increase  the  summer  rain-fall 
of  15  inches  to  21  over  an  area  of  20  square  miles  of  land,  while  the  Bap- 
ply  could  be  so  regulated  as  to  remedy  the  defects  of  nature. 

Much  of  the  region  under  discussion  is  so  level  that  irrigating  ditches 
could  be  carried  long  distances  aud  made  to  serve  wide  areas.  In  other 
places  the  numerous  dry  lake-beds  would  serve  as  natural  reservations, 
from  which  it  could  be  drawn  by  irrigating  ditches,  or  pumped  by 
abundant,  inexpensive  wind  power.  A  thousand  of  these  wells  would 
easily  water  this  entire  valley  and  convert  its  area  into  a  most  luxuriant 
garden.  Not  6  inches  of  water,  but  1  or  2  of  them,  just  at  the  right 
time,  when  summer  showers  fail,  would  be  sufficient  to  insure  certain 
aud  abundant  crops. 

The  money  value  of  a  single  quarter-section  of  land,  by  such  a  sup- 
ply of  water,  would  at  one  advance  from  $1,600  to  at  least  three  times 
that  sum,  an  advance  amply  sufficient  to  cover  the  cost  of  the  well. 
The  added  value  of  the  lands  of  the  James  Biver  Valley  would  not  be 
less  than  440,000,000.  Neither  should  be  left  out  of  the  account  the 
untried  but  probable  effect  of  such  open  reservoirs  of  water  upon  the 
climate  of  adjacent  regions.  Such  watered  areas  with  the  timber  belts 
that  would  soon  and  inevitably  spring  up,  wonld  most  certainly  have  a 
wonderful  effect  upon  the  rain-fall  of  neighboring  regions  while  the  as- 
perities of  our  summer  heats  and  onr  winter  cold  would  be  greatly 
ameliorated  wherever  the  influences  of  this  new  condition  of  thiugs 
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The  average  cost  of  the  wells  already  bored — including  the  piping— 
lias,  according  to  best  estimates,  not  varied  much  from  $4,600.  Now, 
if  it  were  necessary  to  provide  a  well  at  this  cost  to  properly  irrigate 
each  square  mile,  the  added  value  of  the  one  section  of  land  would  at 
once  pay  for  the  well  with  a  50  per  cent,  surplus  to  boot.  Bat  it  is 
probable  that  if  the  boring  of  such  wells  were  entered  upon  systemati- 
cally their  cost  might  be  reduced  to  less  than  half  the  gam  named 
already. 

Bnt  why,  It  is  asked,  if  sncb  expenditures  would  so  rapidly  advance 
the  value  of  these  lands,  does  not  the  private  enterprise  of  the  owners 
of  these  lands  enter  at  once  upon  this  work  1  The  answer  is  not  far  to 
seek.  The  settlers  of  this  valley,  like  most  of  this  new  Northwest,  are 
poor  men,  who  came  here  within  the  last  ten  years,  attracted  by  the 
offer  of  free  lands,  bringing  with  them  little  capital  except  their  wives, 

?onng  children,  their  clear  beads,  sturdy  muscles,  and  willing  hands. 
hey  are  in  debt,  too,  often,  for  their  houses,  their  teams,  and  their  farm 
machinery.  Poor  crops  for  the  past  two  or  three  years,  and  a  poorer 
one  promised  this  year,  leave  them  utterly  unable  to  undertake  the  im- 
provement now  under  discussion. 

The  enterprise  is  indeed  one  of  such  extent  and  one  of  so  much  prom- 
ise of  beneficence  tbat  national  aid  should  step  in  to  assist  private  ef 
fort.  Not  the  buildiug  of  light-bouses  along  the  shores  of  tbe  Great 
Lakes,  as  security  to  commerce,  not  river  levees  and  dredging*,  not 
credit  loaned  to  railroads,  nor  lands  given  to  them  in  fee  simple,  not 
subsidies  to  ocean  steam-ship  lines,  nor  canals  for  shortening  tbe  conroes 
of  trade,  promise  greater  and  more  immediate  benefits  to  that  class  of 
people  who,  while  bearing  the  burdens  of  Government,  have  not  always 
enjoyed  to  the  fullest  the  fostering  national  care  that  is  now  promised 
in  these  initiatory  steps  toward  the  reclaiming  of  the  arid  lands  of  the 
West.  Good  natural  economy,  good  statesmanship  commend  this  ef- 
fort. The  disturbing  "surplus7*  could  not  be  put  where  it  would  do 
more  good  nor  return  better  interest  in  binding  more  firmly  to  the  Na- 
tional Government  tbe  loyal  hearts  of  a  struggling  people. 

Tbe  people  of  this  valley  could  well  afford  to  return  to  the  national 
Treasury  a  million  of  dollars  with  good  interest  during  she  next  ten 
years  if  by  such  national  expenditure  at  the  present  time  such  benefi- 
cent results  can  be  effected  as  the  best-informed  believe  probable.  Tbe 
people  of  the  two  Dakotas  have  not  been  so  gently  cradled  in  the  na- 
tional lap  for  tbe  last  five  years  as  to  estop  them  from  pressing  their 
claim  for  tbe  expenditure  of  a  moderate  part  of  the  generous  sum  yearly 
appropriated  for  rivers,  harbors,  and  other  public  improvements. 

It  is  not  necessary  for  Government  to  do  anything  more  than  make 
preliminary  and  testing  surveys,  and  to  try  satisfactorily  whether  the 
proposed  method  of  irrigation  is  as  really  feasible  as  oircumstaitoes 
seem  to  promise.  As  soon  as  possible  after  the  plan  is  definitely  settled 
the  enterprise  of  this  Western  people,  which  has  already  done  so  much 
to  reclaim  a  wilderness  to  civilization,  will  find  its  own  way  to  carry  out 
aud  complete  tbe  great  work. 

Senator  Ukaoan.  One  gentleman  testified  before  us  that  an  arrange- 
ment could  be  made  for  the  sinking  of  8-inch  wells  for  $2,500. 

Mr.  McLoUTH.  Indeed ;  I  was  not  aware  of  that.  Some  estimate 
that  a  well  of  1,000  feet  can  be  sunk  for  $1,000. 

Senator  IIkagan.  What  you  state  there  is  tbe  general  estimate! 

Mr.  MoLouth.  Yes;  that  is  the  estimate  I  have  mode  from  the  re- 
ports  in  my  hands. 
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Tiie  Chairman.  How  generally  are  these  wells  distributed  over  this 
country  f 

Mr.  McLouth.  The  whole  length  of  this  valley — 100  miles — from 
Yankton  to  Jamestown. 

Tbe  Chairman.  Down  to  what  depth  have  you  extended  them  1 

Mr.  McLouth.  It  is  a  fact,  bnt  a  strange  one,  that  they  are  nearly 
all  found  on  the  west  side  of  the  river,  and  have  been  found  within  a 
strip  40  miles  in  width. 

The  Chairman.  Have  experiments  been  made  on  the  eastern  side? 

Mr.  McLouth  Yes.  In  the  valley  of  the  Sioux  River  we  have  tried 
a  number  of  times,  but  we  can  strike  do  water;  we  strike  the  primeval 
granite. 

Tbe  Chairman.  Ton  state  that  the  source  of  this  water  supply  is  en- 
tirely unknown. 

Mr.  McLiOUTH.  Some  think  it  is  due  to  the  upper  waters  of  the  Mis- 
souri, and  some  think  it  is  fed  by  tbe  melting  of  tbe  snows  beyond.  It 
is  an  nnsettled  question  as  to  whether  it  comes  from  one  reservoir.  The 
chemical  analysis  of  this  water  differs  so  much  in  different  localities, 
that  one  is  led  to  think  that  it  is  from  separate  reservoirs,  and  its  tem- 
perature is  from  48  to  80  degrees. 

The  Chairman.  What  are  the  strata,  I  mean  tbe  formations,  in  which 
there  is  water  ? 

Mr.  McLouth.  It  is  always  found  in  sandstone. 

The  Chairman.  Coarse  sandstone? 

Mr.  McLouth.  Yes;  coarse  sandstone,  with  shale  or  dense  limestone 
as  a  capping  above  tbe  reservoir. 

The  Chairman.  About  what  is  the  thickness  of  that  sandstone  ? 

Mr.  McLouth.  I  am  unable  to  say. 

Tbe  Chairman.  Have  they  examined  it  at  many  points  to  ascertain 
that? 

Mr.  McLouth.  I  have  it  in  a  dozen  reports.  The  capping  rock,  I 
am  informed  by  Mr.  Smith,  is  about  90  feet  deep. 

The  Chairman.  You  mean  the  strata  carrying  the  water. 

Mr.  McLouth.  Tbe  water-bearing  strata.  There  are  a  great  number 
of  artesian  wells  in  Sanborn,  the  adjoining  county  to  Miner;  but  they 
seem  to  be  due  to  some  other  reservoir.  They  have  fouud  wells  there 
from  50  feet  to  150  feet,  oue  bubbling  in  a  marsh. 

The  Chairman.  All  I  have  seen  of  the  valley  is  sedimentary  forma- 
tion. 

Mr.  McLouth.  The  primeval  rock  we  strike  at  our  place  east  of  here. 

The  Chairman.  Is  there  not  some  doubt  about  that? 

Mr.  McLouth.  Yes. 

The  Chairman.  We  call  that  quartzite. 

Mr.  McLouth.  Yes,  that  is  it 

Tbe  Chairman.  Tbe  well-men  bore  through  one  stratum  of  it  and  get 
the  strata  of  clay  or  chalk  about  40  feet  thick.  I  do  not  think  you  get 
the  primary  rock  there. 

Mr.  McLouth.  I  am  in  doubt  about  it.  Bnt  it  has  been  generally 
supposed  it  was  the  primary  rock.  It  is  a  strange  outcropping  iu  such 
a  region.  In  North  Dakota  they  get  artesian  wells  from  another  sup- 
ply—in  the  east  side.    I  do  not  know  of  auy  on  the  west  of  the  river. 

The  Chairman.  Have  there  been  any  experiments  farther  west  of 
the  Missouri  River  ? 

Mr.  McLouth.  I  do  not  know. 

The  Chairman.  You  do  not  appear  to  be  in  much  doubt  here,  from 
the  experiments  you  have  made,  as  to  the  result. 
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Mr.  McLoutd.  There  seems  to  be  no  diminatioti  in  the  supply  of 
water  from  the  increase  of  the  number  of  wells.  Put  them  close  to- 
gether and  they  do  not  seem  to  affect  each  other. 

The  Chairman.  That  most  depend  upon  the  extent  of  the  water  sup- 
ply, where  it  comes  from,  and  the  thickness  of  the  strata  bearing  it. 

Mr.  MoLoutii.  The  pressure  of  the  water  seems  greater  at  the  north, 
where  the  wells  are  deeper,  and  diminishes  at  the  south,  where  the 
wells  are  shallower. 

The  Chairman.  May  not  that  be  governed  somewhat  by  the  weight 
of  the  overlying  earth  1 

Mr.  MoLouth.  I  have  not  supposed  that  the  weight  of  the  earth  was 
absolutely  supported  by  the  volume  of  water.  If  that  were  the  case  it 
would  make  a  difference  in  the  pressure. 

The  Chairman.  That  is,  loose  rock  and  the  water  being  taken  out, 
it  would  become  more  compact,  of  course. 

Mr.  MoLouth.  Yes. 

Senator  Reagan.  Wells  have  been  successfully  obtained  east  of  the 
James  River. 

Mr.  MoLouth.  Very  close  to  the  river  only,  but  uot  at  any  great 
distance  from  it.  They  find  them  40  to  50  miles  west  of  the  river. 
But,  as  a  rule,  if  they  are  found  on  the  east  side,  they  are  close  to  the 
river. 

The  Chairman.  Is  it  a  fact  that  where  yon  bore  the  deepest  the 
pressure  is  the  strongest!    Is  that  almost  universally  the  case  T 

Mr.  McLouth.  Yes.  The  pressure  at  Columbia  is  200  pounds  to  the 
square  inch. 

The  Chairman.  What  is  the  depth  of  that  well  T 

Mr.  MoLouth.  From  1,200  to  1,600  feet  deep— 1,500  feet  possibly. 
Some  of  the  wells  at  Yankton  are  not  more  than  500  feet  deep.  The 
pressure  here  is  50  pounds  aud  the  depth  only  900  feet. 

The  Chairman.  I  have  wanted  to  know  whether  it  was  the  depth  of 
the  well  or  the  weight  of  the  earth. 

Mr.  MoLouth.  The  greater  the  depth  of  the  well  the  greater  the 
pressure.  But  the  Jamestown  well  seems  to  be  an  exception  to  some 
extent 

Mr.  Hinton.  What  is  the  average  rain-fall  or  precipitation  in  this 
Stale — the  average  annually  f 

Mr.  MoLouth.  I  think  it  is  20  inches.  When  we  get2D  inches  during 
.he  summer  season  we  are  perfectly  satisfied,  and  even  15  inches  would 
oe  safe.  If  it  is  distributed  2  inches  in  April,  3  inches  in  May,  i  inches 
in  June  and  July,  and  enough  in  August  to  ripen  the  corn  aud  potatoes 
*-.e  do  not  care  for  rain  after  that.  That  insures  a  crop  of  the  cereals 
and  summer  crops.     We  do  not  raise  any  winter  grain. 

Mr.  Hinton.  The  reported  average  report  is  22  inches. 

Mr.  MoLouth.  They  say  22  inches  in  their  reports.  Probably  they 
know  better  than  I  do,  but  I  compute  it  at  20  inches.  There  have  been 
but  few  meteorological  stations  that  have  carried  on  observations  for 
any  length  of  time. 

Mr.  Hinton.  How  long  have  you  enrried  on  yours  t 

Mr.  MoLouth.  Only  two  years, and  they  have  been  making  observa- 
tions fifteen  months. 
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Analyses  of  artesian  wafer*  in  Dakota,  /■mused'  b$  Mr.  Me.Loath. 

JAMESTOWN. 

[Orranle  matter  I  Tree  ammonia,  2.4  parts  par  million ;  albuminoid  ammonia,  I). 48  parts  per  million ; 

nltrj  toa,  traoaa ;  nitrates,  none.] 
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roaiioa.— Water  slightly  hard ;  pleasant  to  the  taste ;  is  need  to  boilers  and  gives 
good  satisfaction. 
Higknuire.— Water  very  soft  and  of  good  quality. 
MUttr.— Water  excellent,  and  good  for  all  purposes. 
ipawfc. — Water  very  soft;  contains  soda,  potassium,  and  allied  salts;  tastes  slightly 

CoUmbia. — Water  eon  tains  mineral  properties;  very  soft, 

Grafton.— Three  per  cent,  of  salt  in  water  and  slightly  trace  of  sulphate  of  mag- 

Ellatdalr.  —  Water  not  pleasant  to  the  taste ;  very  soft, 

BTATEMEHT   07  CHARLES    8.    FASSET,   OF   HITCHCOCK,   BEADLE 
C0UHTY. 

Mr,  Chairman  and  gentlemen,  my  town  is  situated  20  miles  from  here, 
on  the  county  line. 

The  Chairman.  Explain  the  situation  in  your  section  touching  the 
question  of  moisture.     Have  you  a  welt  at  Hitchcock  f 

Mr.  Fasset.  Yes. 

The  Chairman.  How  deep  is  it  T 

Mr.  i? asset.  It  is  965  feet  deep. 

The  Chairman.  What  is  the  size  of  the  bore  t 

Mr.  Fasset.  The  bottom  of  the  bore  is  3  J  inches.  They  started  with 
a  4£-inch  pipe,  and  used  it  until  tbey  struck  a  strata  of  quicksand, 
which  bound  the  pipe,  and  they  set  another  pipe  iu  that.  By  the 
breaking  of  the  machinery  they  had  to  put  in  another  pipe,  so  that 
when  they  reached  the  sand  rock  at  the  bottom  it  was  Sf,  inches  iu 
size. 

The  Chairman.  Bo  you  know  the  stratification  through  which  the 
if  ill  passed  1 

Mr.  Fasset.  Some  clay,  sand,  shale,  and  rock  over  these — porous 
sand  rock.  My  recollection  is  that  it  wan  from  6  to  0  feet  deep.  We 
vent  through  that  into  what  would  be  like  a  honeycomb  sand  rock,  and 
*e  secured  a  nice  flow  from  that  depth. 

The  Chairman.  What  depth  was  that ! 

Mr.  Fasset.  Nine  hundred  and  thirty  feet;  but  it  was  concluded  that 
we  should  go  somewhat  deeper ;  so  we  bored  down  into  this  porous  Hand 
rock  from  30  to  35  feet,  and  it  gave  us  more  flow.  I  think  we  have  the 
beat  well  iu  the  James  Eiver  Valley,  and  we  got  it  by  going  down  that 
depth.  The  flow  from  the  well  the  first  few  hours  contained  sand,  but 
after  that  it  was  quite  clear.  After  three  or  four  days  the  water  was 
clear  and  then  it  commenced  to  spit  sand  again,  and  that  continued  for 
nearly  a  week.  We  could  hardly  see  the  water  for  the  sand  which  came 
through  the  pores  of  this  rock;  but  after  a  week  or  ten  days  that  all 
cleared  away. 
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The  Chairman.  What  is  the  pressure  you  obtained  from  that  well! 

Mr.  Fasset.  That  baa  not  been  decided  properly.  The  first  three 
attempts  the  pressnrewas  so  great  that  it  broke  the  gauge.  Afterward 
we  brought  an  expert  there,  aud  he  stated  the  pressure  to  be  218  pounds 
to  the  inch.  The  last  test,  I  think,  was  made  by  some  expert  in  com- 
pany with  Augustin  Davis,  and  they  concluded  that  it  was  186  pounds. 
Recently,  some  distance  from  the  well,  they  have  made  it  15V  pounds. 
They  estimate  that  from  this  little  well,  where  there  is  a  35  horse-power 
motor,  as  they  termed  it  to  me,  running  the  machinery. 

The  Chairman.  What  number  of  gallons  per  minute  is  discharged! 
Has  that  been  estimated  t 

Mr.  Fasset.  Tbat  has  uot  been  estimated. 

The  Chairman.  Have  you  used  any  portion  of  that  water  for  irri- 
gating the  land  f 

Mr.  Fasset.  Last  year  there  was  a  test  made  on  Shefler's  lot.  That 
was  an  acre  of  land.  Water  from  the  main  was  thrown  over  that.  That 
gentleman  had  sowed  some  timothy  and  clover,  and  had  planted  some 
trees  in  the  lot,  and  by  request  the  water  was  tested  by  throwing  it  over 
the  ground  from  the  hydrant  that  X  think  he  had  in  his  yard  at  that 
time,  and  the  timothy  came  up  from  about  2£  to  3£  feet.  Those  pipes 
or  mains  that  run  through  the  streets  there  are  6  feet  deep.  There  are 
pipes  running  out  to  the  residences  on  each  side.  Sometimes  these 
pipes  would  break  and  fill  this  subsoil  with  moisture.  Iu  the  yards 
there  to-day  where  the  moisture  has  gotten  into  the  subsoil  under  the 
trees  they  have  made  them  grow  from  3}  to  4  feet.  That  was  so  of 
box  elder,  in  yards  where  it  does  not  reach  the  subsoil  the  leaves  are 
yellow  and  drop  off,  and  some  of  the  trees  seem  to  be  dying. 

During  last  winter  there  was  a  watercourse  dug  from  the  well  east 
for  6  miles,  to  carry  the  waste  water  from  the  mill  that  was  located 
there  this  spring,  in  running  this  ditch,  the  lowest  ground  was  that 
which  had  a  fall  toward  the  south,  to  Moore  Lake.  There  was  noeffort 
made  to  keep  this  water  up,  and  so  far  as  tbat  water  extends  there  is  a 
beautiful  strip  of  grain  country.  On  one  side  is  grain  and  on  tbeother 
Bide  is  grass.  In  places  where  this  ditch  goes  the  water  comes  within 
a  foot  of  the  surface ;  in  other  places  it  is  in  depth  from  2£  to  3  feet. 
The  ditch  tilled  this  spring  and  overflowed  tbat  tract  of  country.  The 
water  wasafterwardsdrawn  off  and  crops  were  put  iu;  and  to-day  they 
are  harvesting  those  crops,  which  are  from  25  to  50  per  cent,  greater 
than  where  this  water  has  not  been. 

And  in  that  connection  I  would  like  to  say  this ;  The  hot  winds  tbat 
swept  over  tbat  spot  iu  the  spring  did  not  affect  the  grain  at  all.  Tbe 
wheat  is  filled  to  tbe  top  on  each  side  of  this  ditch  for  2  j  to  5  rods,  and 
all  who  have  seen  the  grain  estimate  tbat  the  yield  will  be  from  50  per 
cent,  to  100  per  cent,  greater  than  where  tbcre  has  been  no  moisture 
from  this  water. 

The  water  that  is  in  this  ditch  that  extends  to  tbe  lake,  C  miles  away, 
is  the  waste  water  from  a  mill.  Then  we  have  west  of  the  town,  supplied 
by  the  well,  a  lake  which  covers  an  area  of  from  40  acres  to  60  acres. 
This  lake  is  from  7  J  inches  to  1  foot  deep.  In  addition  there  is  flowiug 
from  our  well  a  constant  stream  running  to  a  small  pond  there.  Tbey 
found  over  in  that  section  that  they  could  get  a  greater  amount  of  water 
to  flow  east,  and  that  it  would  pass  over  some  sand  and  gravel.  There 
is  probably  no  time  except  for  a  few  hours  that  the  well  is  allowed  W 
discbarge  more  than  one-half  of  what  it  is  capable  of  doing. 

Tbe  Ciiaiemak.  Have  you  thought  how  to  economize  that  water  and 
run  it  into  ditches  so  that  it  would  percolate  through  the  soil  and  satu- 
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rate  the  entire  ground  sufficiently  to  moisten  it  for  crops?    Have  you 
ever  estimated  Iinw  much  land  you  could  reclaim  by  tbat  well  t 

Mr.  V  asset.  We  are  always  estimating,  but  no  two  of  us  tbink  alike. 
My  idea  is  that  we  do  not  need  nearly  as  many  wells  as  has  been  gen- 
erally supposed.  The  flowing  of  that  well  and  soaking  up  of  that  sub- 
soil showed  me  that  if  we  could  get  this  land  filled  with  water  we 
would  not  need  to  flood  it  every  year ;  we  would  need  to  put  the  water 
on  only  once  after  our  grain  was  put  in  the  ground  and  once  just  before 
it  was  harvested.  That  is  iny  idea.  Taking  that  as  a  basis  for  my 
calculation  I  would  say  that  this  small  well  that  we  have  there  would 
irrigate  four  or  five  sections  and  furnish  this  flow.  Certainly  we  could 
make  a  nice  lake  out  of  two  sections,  and  keep  it  supplied  with  water 
if  we  turned  oar  water  in  that  direction.  We  are  utilizing  that  water 
there  for  a  feed-mill  and  flour-mill. 
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STATEMENT  OF  CHARLES  J.  AMBROSE ,  OF  HURON,  BEADLE  COUNTY. 

The  Chairman.  What  is  your  occupation  1 

Mr.  Ambrose.  I  am  clerk  in  the  United  States  Government  land 
office. 
The  Chairman.  How  much  of  a  section  does  your  district  cover  1 
Mr.  Ambrose.  Eight  counties. 

The  Chairman.  Bow  many  acres  are  there  in  those  eight  counties  f 
Mr.  Ambrose.  Six  million  eight  hundred  thousand  acres. 
The  Chairman.  What  portion  of  it  is  now  public  laudf 
Mr.  Ambrose.  I  should  think  about  one-fifth  at  this  time. 
The  Chairman.  Something  over  1,000,000  acres ! 
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Mr.  Ambrose.  Yes,  sir.     - 

The  Chairman.  Is  the  land  that  is  not  vet  entered  suitable  for  en- 
try? 

Mr.  Ambrose.  There  is  someof  it  that  is,  bat  some  of  it  isnot.  Some 
of  it  is  very  rough  land. 

The  Chairman.  Is  it  hilly  or  level  1 

Mr.  Ambrose.  It  is  principally  hilly  land. 

STATEMENT  OF  PHILIP  SKILLKAH,  OF  ABERDEEN,  BROWN  COUNTY. 

The  Chairman.  Give  as  whatever  information  you  have  with  regard 
to  your  locality,  your  artesian  wells,  and  the  effect  of  them,  and  thu con- 
dition of  your  country  about  here  as  to  the  requirements  for  more 
moisture  for  agricultural  purposes. 

Mr.  Skillman.  I  would  say  in  the  first  place  that  we  have  a  county 
36  miles  by  48  miles,  containing  a  little  over  1,000,000  acres.  All  of  that 
is  available  for  tillage  and  for  crops. 

I  indorse  substantially  all  that  was  said  by  Professor  McLouth,  al- 
though in  some  respects  I  think  he  was  in  error" — for  instance,  with  ref- 
erence to  the  'artesian  basin  within  which  these  wells  may  be  had. 
There  is  a  range  of  coteaux  extending  ap  aud  down  the  eastern  part  of 
Dakota  covering  perhaps  50  miles  in  width.  Then  you  begin  to  de- 
scend the  Jim  Valley.  The  valley  is  about  40  to  50  miles  wide.  But  I 
would  also  extend  this  area  all  the  way  over  to  the  Missouri  River.  I 
think  that  would  be  found  all  the  way  to  the  river.  The  veils  are  of  the 
same  average  depth.  Our  elevation  above  the  sea  level  is  a  trifle  over 
1,300  feet.  There  are  five  or  six  wells  in  our  county,  aud  we  strike  water 
at  a  level  of  about  900  feet  in  depth.  Then  as  yon  go  cast  or  west  the 
surface  rises,  so  tbat  yon  have  to  go  so  much  deeper  in  order  to  reach 
that  water-bearing  rock,  the  sand-rock.  There  are  thtee  wells  in  Aber- 
deen, another  in  Columbia,  another  in  Grotou,  another  at  Ipswich,  aud 
one  or  two  others  in  the  county. 

The  Chairman.  Do  they  all  strike  water  about  the  same  level  f 

Mr.  Skillman.  About  the- same  average  depth. 

The  Chairman.  Do  you  mean  the  same  average  vel  T 

Mr.  Skillman.  Yes,  about  the  same  level.  In  going  down  they  go 
through  just  about  the  same  strata.  1  have  the  data  here  as  furnished 
to  me  by  those  who  put  down  those  wells. 

The  Chairman.  We  would  like  to  have  the  particulars  of  the  strata. 

Mr.  Skillman.  At  Aberdeen  we  find  the  strata  as  follows : 

Feat.  P«t 

Surface Hi  Blaesliale 3ft 

Blneolay 78  Sand 10 

filial,, 400  Shale 15 

Limestone 10 

At  that  point  we  strike  what  is  called  the  water-bearing  rock.  On 
the  top  of  this  water-bearing  rock  there  is  a  hard  rock,  almost  like 
granite,  something  like  lOor  12  inches  thick;  then  the  rock  begins  to 
be  a  little  more  open  and  porous. 

The  Chairman.  What  is  the  color  of  that  rock  ! 

Mr.  Skillman.  About  the  color  of  ordinary  sand — a  light  color. 
After  getting  six  or  eight  feet  into  that  rock  the  water  begins  to  flow. 
How  far  that  formation  extends  throughout  the  country  I  do  not  know, 
but  I  know  of  no  well  where  the  drill  has  gone  into  that  sand  rock 
over  50  feet.  ,  -  . 
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The  Chairman.  Yon  have  not  gone  into  it  in  your  section  at  ail. 

Mr.  Skillman.  Ho  ;  I  do  not  know  of  any  place  in  Dakota  where  they 
have  gone  through  it.  We  have  three  wells  at  our  place,  anil  they  are 
all  of  about  the  same  pressure.  The  constant  pressure  is  not  far  from 
180  pounds  to  the  square  inch.  I  have  seen  the  pressure,  however,  at 
320  pounds.  It  sometimes  varies  without  any  apparent  cause  therefor. 
When  there  is  bat  a  small  stream  running  the  gauge  will  showa  change  of 
from  15  to  20  pounds  to  the  square  inch.  My  idea  is  that  that  is  due  to 
a  pressure  of  gas.  I  think  this  pressure  comes  from  the  tact  that  the 
water  is  brought  at  some  point  into  contact  with  natural  gas.  In  fact, 
in  some  places,  as  they  have  gone  down,  gas  has  escaped  with  the 
water. 

Senator  Reagan.  Has  that  gas  ever  been  ignited  t 

Mr.  Sklllmam.  'Yes;  I  understand  it  has.  It  sometimes  comes 
up  with  the  water,  and  then  the  people  run  a  pipe  into  a  barrel  and 
make  a  place  for  the  water  to  escape  on  the  other  side,  so  that  there 
may  not  be  a  vacuum  in  the  top  of  the  barrel.  Then  enough  gas  will 
escape  so  that  a  little  name  will  burn  at  the  top  of  the  barrel. 

The  Chairman.  Tou  said  that  yon  thought  that  this  artesian  belt 
might  extend  to  the  Missouri  River.  Is  there  any  reason  to  suppose 
that  it  stops  there  T 

Mr.  Skulmak.  No ;  I  believe  it  goes  to  the  Black1  Hills.  And  I  be- 
lieve that  the  source  of  our  water  supply  is  in  the  foot-hills  of  the  Rocky 
Mountains.  A  Professor  Moore,  who  was  in  oar  place  in  1883  or  1884,  to 
examine  oar  wells,  told  me  that  he  bad  had  charge  of  an  appropriation, 
made,  I  think,  by  the  Government  for  the  sinking  of  Government  wells 
in  Colorado — 1  am  depending  on  my  memory  now.  He  had  made  a  study 
of  the  geology  of  the  countries  through  the  West,  and  had  made  a  study 
of  oar  place  and  other  places  in  Dakota.  I  asked  him  whether  the  source 
might  not  be  east  of  ua,  or  whether  it  might  not  be  north  or  west  of  us. 
His  reply  was — "  This  sand-rook  which  you  find  here  undoubtedly  ex- 
tends out  to  the  Black  Hills,  There  has  been  a  volcanic  eruption  which 
has  turned  this  rock  up  edgewise."  I  asked  him  how  long  the  water 
supply  was  likely  to  continue,  and  his  reply  was  that  as  long  as  snow 
fell -in  the  Becky  Mountains,  just  bo  long  would  the  supply  remain  good. 

The  Chairman.  Have  you  ever  been  up  in  the  Rocky  Mountains ! 

Mr.  Skillman.  No,  I  have  not  been  there.  I  will  say  that  we  were, 
to  a  certain  extent,  in  Brown  County,  the  pioneers  in  this  movement  of 
artesian  wells.  The  first  wells  were  put  down  by  the  railroad  company, 
but  the  first  for  ordinary  uses  were  put  down  by  our  city.  Its  wells 
have  been  there  sine*  1882,  and  give  no  signs  whatever  of  exhaustion. 
There  was  not  sufficient  fall  in  order  to  carry  off  our  sewage,  and  a 
well  was  put  down,  and  another  pitch  was  made,  so  that  it  was  sent  to 
adraw  that  carried  ic  off  into  the  James  Biver.  That  is  the  third  well  we 
have  there. 

The  rock  is  poroas  and  sponge-like.  In  some  places,  however,  the 
sponge  part  is  very  frail,  and  will  break  off  pretty  soon.  In  other 
places  the  sand-rock  is  so  that  it  remains  together,  and  throws  out 
almost  pure  water.  The  first  well  that  the  city  pat  down,  and  the  rail- 
road well  also,  threw  up  great  quantities  of  Band.  I  think  there  must 
have  been  first  thrown  up  three  or  four  hundred  car-loads  of  Band.  That 
would  ran  clear  for  perhaps  three,  or  four,  or  five  months,  and  then  sand 
would  begin  to  come,  and  we  would  have  to  throw  it  open  and  exhaust 
the  sand  again.  That  would  vary  in  different  localities,  but  the  same 
distinguishing  features  remain  in  reference  to  them  all.  It  is  said  that 
the  water  varies  in  different  localities,  and  that  is  so.    In  Brown  County 
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tbe  water  is  very  soft.  In  other  places  it  is  very  bard.  My  idea  is  that 
it  receives  local  coloring  from  the  ground  through  which  it  passes. 

Senator  Beagan.  We  have  had  the  statement  made  here  that  tbe 
first  water  coming  through  one  well  was  soft  and  that  at  a  lower  depth 
the  water  that  came  from  the  same  well  was  hard ;  so  that  the  same 
well  brought  up  different  characters  of  water,  according  to  the  stratum 
from  which  tbe  several  varieties  of  water  came. 

Mr.  Skillm  an.  I  am  not  aware  that  there  are  different  strata,  in  ref- 
erence to  this  matter,  in  the  James  Valley.  There  are  two  or  three  depths 
which  are  reached  going  down  where  water  sufficient,  perhaps,  to  get 
to  the  pipe  will  be  found. 

Senator  Reagan.  That  is  in  the  artesian  vein  proper  t 

Mr.  Skillman.  Yes. 

The  Chairman.  Have  yon  observed  with  care  the  "capping"  or  the 
rock  that  lies  over  tbe  water-bearing  rockt  Might  it  not,  in  one  place, 
contain  more  lime  than  tbe  capping  in  another  place  T 

Mr.  Skillman.  I  only  know  by  what  the  men  have  told  me  who  have 
been  patting  down  tbe  well.    They  told  me  what  their  drill  struck. 

The  Chairman.  Bat  the  character  of  the  water  on  the  rock  would 
probably  be  governed  somewhat  by  the  character  of  the  rock  that  con- 
tains tbe  water,  not  perhaps  so  much  in  tbe  rock  itself,  but  if  the  water 
had  a  casing  of  a  different  material  it  would  be  affected  by  it.  This  sedi- 
mentary rock  is  sometimes  lime  and  sometimes  something  else;  occa- 
sionally it  is  slate. 

Mr.  Skillman.  Tea.  But  here  are  all  these  strata  that  are  above 
this  water-bearing  rock. 

The  Chaibman.  I  allude  to  the  casing  or  stratum  that  is  just  over 
it.  The  casing  of  the  material  in  that  stratum  might  make  a  differ- 
ence in  the  water. 

Mr.  Skillman.  Tes ;  I  think  it  might. 

The  Chaibman.  I  have  fonnd  a  change  in  each  water.  It  was  either 
harder  or  softer  in  some  cases,  and  by  examining  the  casing  of  tbe  water- 
bearing stratum  it  was  fonnd,  or  at  least  believed,  that  that  was  what 
made  the  difference.  Of  coarse,  the  water  is  pressed  very  hard  against 
the  casing.  Slate  and  limestone  are  so  much  alike,  and  formed  in  so 
much  the  same  way,  that  the  casing  might  gradually  taper  off  from  lime- 
stone into  slate,  or  vice  versa. 

Mr.  Skillman.  Tes.  I  will  say  here  that  this  shale  is  somewhat  lite 
stone,  but  as  you  expose  it  to  the  air,  yon  can  crumble  it  up  with  your 
hand. 

With  reference  to  the  capacity  of  the  wells,  and  as  to  whether  the  flow 
of  one  well  affects  tbe  flow  from  another,  I  will  say  that  one  of  our  wells 
is  300  or  400  feet  away  from  the  other  and  does  not  seriously  affect  it. 
When  we  open  one  well  it  will  perhaps  affect  the  other  by  a  matter  of 
10  or  12  pounds  pressure,  so  that  there  is  something  like  communica- 
tion between  the  two  wells. 

The  Chaibman.  From  the  description  of  the  thickness  of  this  sand- 
stone that  carries  the  water — if  it  be  a  fact  that  the  sedimentary  rock 
extends  to  the  Bocky  Mountains,  as  yon  think  it  does,  and  that  it  rnns 
north  and  south  so  that  it  receives  the  snow  from  that  great  watershed 
and  extends  for  a  long  distance — if  that  be  correct,  then  yon  have  a  sap 
ply  of  water  that  yon  can  not  exhaust,  for  artesian  wells  depend  upon 
supply  and  demand,  jnst  the  same  as  other  things. 

Mr.  Skillman.  I  got  the  analysis  that  was  made  of  oar  water,  shov- 
ing only  a  trace  of  organic  substance,  which  would  seem  to  indicate 
that  it  did  not  come  from  lakes  or  anything  of  that  kind. 
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The  Chairman.  Did  Mr.  Moore  state  to  yon  the  experiments  which 
led  him  to  the  conclusion  that  this  sand-rook  led  from  the  Kooky  Mount- 
ains down  T 

Mr.  Skillman.  I  can  not  say  that  hegavo  me  any  reason  for  his  state- 
ment or  conclusion  in  that  matter ;  if  he  did  I  don't  remember  it ;  I  do 
remember,  however,  that  he  held  to  that  view. 

The  Chairman.  If  your  theory  be  true,  is  it  not  a  sufficient  reason 
for  the  force  with  which  the  water  came,  without  reference  to  gas  T 

Mr.  Skillm an.  Yes ;  that  would  be  so.  Because  as  yon  go  west 
through  this  James  Valley,  the  Missouri  River  is  higher  than  the  valley. 
The  bed  of  the  Missouri  Biver  is  at  least  150  feet  higher  than  the  bed  of 
the  James  Valley.  I  know  of  the  Burvey  that  was  made  from  La  Moure, 
which  is  nortli  of  here,  and  the  engineer  who  made  that  survey  told  me 
that  be  took  the  level  of  the  sand  of  the  Missouri  Biver  at  Pierre,  and  it 
was  over  150  feet  higher  than  the  James  Biver  Valley.  But  still  tbat 
would  not  give  us  our  source.  The  rale  is,  as  I  understand  it,  that  for 
15  pounds  of  pressure  there  would  be  a  rise  of  33£  feet ;  with  our  wells, 
then,  it  would  go  to  the  top  of  the  stand-pipe,  something  like  400  feet. 
That  would  be  its  natural  feed. 

The  Chairman.  That  wonld  be  true  bat  for  the  obstruction  in  the 
rock  itself,  which  would  take  off  some  pressure. 

Mr.  Skillman.  Yes;  of  course  the  pressure  wonld  be  less  when  you 
got  towards  tbe  top.  But  if  it  conies  from  some  source  elsewhere  the 
bead  would  be  higher. 

The  Chairman.  Bat  if  it  went  a  lon£  distance,  say  300  or  400  miles, 
wonld  not  the  friction  in  passing  through  the  sand  retard  the  water  so 
that  if  it  did  rise  at  all  it  would  rise  slowly  t 

Mr.  Skillman*.  Yes;  unless  there  was  a  continuous  body  of  water. 

The  Chairman.  Have  you  ever  seen  experiments  through  a  pijie  of 
even-bodied  water,  and  noticed  what  a  long  time  it  takes  to  get  the 
water  through,  by  reason  of  the  friction  1  Take,  for  instance,  a  pipe  10 
miles  long  and  an  inch  wide ;  it  would  take  a  good  while  to  get  any 
water  through  that  pipe. 

Mr.  Skillman.  Yes.  I  submitted  to  certain  gentlemen  connected 
with  State  institutions  in  Minnesota  a  question  concerning  our  wells, 
and  Baying  "  Here  is  a  pipe,  say  1,000  feet  long,  and  we  have  a  certain 
amount  of  pressure  given  to  the  water,"  I  asked  tbe  question,  "What 
will  be  tbe  daily  now  or  the  flow  per  minute  through  that  pipe  1 " 

The  Chairman.  That  is  a  pretty  nice  mathematical  problem. 

Mr.  Skillman.  The  answer  I  got  was  a  difference  of  from  six  to  uine 
million  gallons  per  day. 

The  Chairman.  Tbat  is,  that  yon  would  discharge  from  six  to  nine 
million  gallons  per  day  through  that  pipe  f 

Mr.  Skillman.  Yes.  None  of  them  put  it  lower  than  6,000,006,  and 
Borne  of  them  pat  it  as  high  as  9,000,000. 

Tbe  Chairman.  Describe  the  soil  of  this  section. 

Mr.  Skillman.  There  is  tlrst  a  loam  of  several  feet,  and  then  there 
is  a  subsoil  of  clay. 

The  Chairman.  How  is  that  as  to  holding  water* 

Mr.  Skillman.  It  is  almost  impervious  to  water.  That  is,  the  water 
will  come  until  it  strikes  the  subsoil,  and  then  it  comes  very  slowly. 
The  subsoil  does  not  let  it  up  very  quickly. 

The  Chairman.  Suppose  yon  have  a  ditch  where  there  is  a  gentle 
incline," have  you  ever  observed  how  it  has  dampened  tbe  soil  on  either 
side  for  a  long  distance  I 

Mr.  Skillman.  Yes,  I  have:  and  when  we  put  down  oar  last  city 
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well,  last  fall,  Iwfnre  getting  the  flow  of  it  properly  arranged,  for,  it  ran 
over  a  farm  adjacent  to  tbu  town.  The  result  is  that  the  owner  now  baa 
a  crop  of  not  lens  than  30  bushels  to  the  acre,  whereas,  where  the  water 
did  not  touch  the  land,  the  crop  is  hardly  worth  cutting. 

At  Grotou  there  was  some  defect  in  patting  down  the  pipe,  and  the 
water  ran  all  the  time.  It  ran  over  one  man's  laud,  and  he  sued  the  city, 
but  without  regard  to  the  suit  the  results  of  the  overflow  were  that  he 
has  had  very  much  better  crops  where  the  land  was  flooded  than  where 
it  was  not.  There  is  no  doubt  that  the  water  is  abundant,  and  wherever 
there  is  seen  to  be  an  abundance  of  water  the  effect  of  it  is  seen  on  the 
trees  and  vegetation  in  the  neighborhood.  X  think  it  is  putting  it  mild- 
ly to  aay  that  it  will  more  than  double  the  productive  function  of  the 
land.  We  have  the  soil  here,  and'  we  have  the  sunshine,  and  all  the 
rest  would  come  if  we  had  the  water. 

The  Chairman.  Would  yon  regard  as  valuable  to  this  community 
an  examination  of  the  country  from  here  to  the  Rocky  Mountains  with 
a  view  of  ascertaining  the  extent  of  this  belt  of  water,  and  its  sonroef 

Mr.  Skillman.  T  would  regard  that  as  of  very  great  value. 

The  Chairman.  If  it  were  ascertained  that  this  supply  came  from  a 
source  that  was  inexhaustible  and  might  be  relied  npou  with  certainty 
within  given  limitations,  would  that  encourage  the  owners  of  the  land 
to  sink  wells  t 

Mr.  Skillman.  Yes ;  it  would  then  give  a  fixed  value  to  the  land  in 
this  neighborhood.  It  would  give  a  permanent  value  to  all  investments 
here.  We  know  that  the  water  is  here,  and  if  we  have  a  fair  assurance 
that  the  water  will  continue,  at  least  during  our  lifetime,  we  know  what 
the  effect  will  be  on  the  land  aud  on  the  products  of  the  land.  My 
estimate  is  that  whereas  the  land  is  now  worth  from  $8  to$10peracre, 
if  the  water  beneath  it  could  be  utilized  it  would  make  a  difference  in 
the  intrinsic  valued  the  land  to  the  extent  oi  $50  per  acre,  and  I  think 
that  is  stating  it  mildly. 

The  Chairman.  The  making  of  that  investigation  and  ascertainment 
of  the  facts  are  within  the  functions  permitted  by  Congress  in  the  appro- 
priations already  made. 

Mr.  Skillman.  But  it  seems  to  me  that  wells  might  be  put  down  ex- 
perimentally for  the  purpose  of  ascertaining  the  localities  and  making 
certain  that  the  water  is  to  be  con  tin  noun.  1  did  not  expect  to  make 
any  statement  before  the  committee  with  respect  to  this  matter  to-day, 
and  I  have  therefore  spoken  wholly  from  memory.  If  there  are  any 
other  matters  upon  which  I  can  inform  the  committee  I  will  be  glad  to 
do  so  in  writing. 

The  Chairman.  Can  you  state  to  us  the  cost  of  the  wells  at  Aber- 
deen i 

Mr.  Skillman.  The  cost  of  the  first  well  was  not  far  from  $4,000,  the 
people  not  knowing  just  what  they  would  have  to  go  through  or  what 
precise  amount  of  boring  or  piping  was  necessary  at  that  time;  now 
they  have  contracted  for  wells  at  about  $3,000  each. 

The  Chairman.  If  the  business  of  digging  wells  were  carried  on 
largely,  what  would  be  about  the  probable  costt 

Mr.  Skillman.  From  $2,000  to  $2,500,  and  it  would  be  done  at  a  profit 
at  that  rate. 
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STATEMENT  OF  EDWARD  STEELING,  OF  KUBAN,  BEADLE  COUNTY. 

The  Chairman.  What  is  your  occupation  f 

Mr.  Steeling.  I  am  farming. 

The  Chairman.  Are  yon  familiar  with  tbe  farming  lands  of  this 
locality  I  ( 

Mr.  Sterling.  I  am. 

The  Chairman.  And  their  market  value  1 

Mr.  Sterling.  I  think  I  am. 

Tbe  Chairman.  What  is  the  market  value  of  improved  lands  outside 
of  the  immediate  vicinity  of  towns ! 

Mr.  Sterling.  I  should  say  $5  or  $6  an  acre,  under  the  present  con- 
dition of  things. 

The  Chairman.  What  is  the  market  value  of  unimproved  lands  in 
the  same  locality  T 

Mr.  Sterling.  There  is  but  little  difference  between  the  unimproved 
and  the  improved. 

The  Chairman.  What  is  tbe  general  character  of  the  improvements? 

Mr.  Sterling.  There  are  some  very  good  improvements,  but  they 
are  of  all  classes.  When  people  first  came  here  they  were  poor,  and 
they  bave  about  held  their  own.  Tbey  have  not  improved  very  exten- 
sively. 

The  Chairman.  Have  yon  seen  any  of  the  effects  of  irrigation  on 
lands  f 

Mr.  Sterling.  I  have  not.  Let  me  say  to  the  committee  that  I  raised, 
perhaps,  about  the  first  crops  that  were  raised  in  this  county.  That  was 
nine  years  ago.  At  that  lime  we  had  a  big  snow-fall  in  the  winter,  and 
tbe  lake  beds  were  pretty  full,  so  that  they  provided  a  sufficient  moist- ' 
ure  for  the  next  two  years.  In  those  seasons  our  crops  were  magnifi- 
cent. Everything  that  was  put  in  tbe  ground  was  a  success.  But  from 
that  time  it  has  been  gradually  growing  worse.  There  has  been  almost 
nothing  produced,  and  values  have  decreased  very  much. 

The  Chairman.  What  would  be  the  value  of  the  same  lands  of  which 
yon  have  been  speaking,  provided  you  were  snre  of  sufficient  moisture 
each  year! 

Mr.  Sterling.  The  change  would  be  astonishing.  I  sbonld  say  the 
difference  would  be  from  (25  to  $50  an  acre.  Lands  would  sell  readily 
here  if  we  had  sufficient  moisture,  and  tbey  would  sell  readily  at  that 
price. 

The  Chairman.  Do  you  think    it  would  make  all  that  differeuceT 

Mr.  Sterling.  I  certainly  do.  At  the  opening  out  of  this  country, 
when  we  bad  sufficient  moisture,  everything  grew  luxuriantly,  and  the 
lands  were  sought  for  at  $10  an  acre  in  their  raw  state.  You  could  get 
tl,5O0  or  (2,000  for  a  quarter-section.  To-day  they  go  begging  at  (300 
or  (400,  simply  for  tbe  want  of  moisture. 

Adjourned. 
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NORTH  DAKOTA  DIVISION. 

On  the  Train  at  Jamestown,  N.  Die., 

August  4, 1889. 
The  committee  met  pursuant  to  call  of  the  chairman. 
Present:  Messrs.  Stewart  (chairman)  and  Reagan;  also  Director 
Powell. 


STATEMENT  OF  WAREEH  UPHAX,  OF  THE  GEOLOGICAL  8TOVEY. 

The  Chairman.  What  is  your  occupation  f 

Mr.  Upham.  I  am  a  geologist;  at  the  present  time  an  assistant  of 
Major  Powell,  of  the  IT.  S.  Geological  Survey. 

The  Chairman.  Where  have  yon  been  operating  f 

Mr.  Upham.  The  field  especially  assigned  to  me  for  observation,  and 
of  which  1  am  to  make  a  description  and  draft  maps,  is  the  valley  of 
the  Red  River  of  the  North,  in  Minnesota  and  Dakota.  It  is  a  great 
plain.    It  is  the  famous  wheat  region  of  northwestern  Minnesota. 

The  Chairman.  What  is  the  geological  formation  of  that  valley  t 

Mr.  Upham.  It  has  a  surface  of  lacustrine  lake  deposits,  and  beneath 
that  a  thickness  of  150  feet  on  an  average  of  drift. 

The  Chairman.  What  do  yon  meau  by  that! 

Mr.  Ui'ham.  Glacial  drift;  ordinary  glacial  drift.  The  glacial  drift 
is  chiefly  a  stony  clay,  and  is  found  after  yon  get  beneath  the  lacustrine 
lake  deposits. 

The  Chairman.  What  are  we  to  understand  yon  to  mean  by  lacus- 
trine lake  deposits! 

Mr.  Upham.  The  valley  was  occupied  by  a  lake,  and  in  it  there  were 
brought  by  tributary  streams  considerable  deposits  of  fine  silt  and  sand. 
That  is  to  be  found  over  a  considerable  part  of  this  Bed  River  flat. 

The  Chairman.  Would  that  be  called  clay  t 

Mr.  Upham.  Yes,  it  is  clay,  although  a  Sne  sand.  It  is  commonly 
called  clay.  It  contains  clay,  but  it  is  a  fine  Bandy-clay  silt  It  is  suit- 
able for  making  bricks. 

The  Chairman.  That  is  what  you  first  find  f 

Mr.  Upham.  Yes;  it  is. 

The  Chairman.  Underneath  that  yon  find  what  1         <• 

Mr.  Upham.  There  is  over  the  entire  valley  a  silt  of  over  160  feet 
thickness  on  An  average,  and  varying  from  100  to  200  feet  of  glacial 
drift.  It  is  a  stony  clay,  different  from  the  other  in  this,  that  it  has 
gravel  and  sand  in  it. 

The  Chairman.  What  makes  yon  come  to  that  conclusion  t 

Mr.  Upham.  We  see  the  material  where  it  has  been  thrown  oat. 

The  Chairman.  Wbatdoyon  find  beneath  that! 

Mr.  Upham.  There  is  water  in  most  of  the  wells,  and  coming  in  snch 
quantities  from  the  sand  beds  that  the  wells  can  proceed  no  farther. 
Accordingly  we  could  not  judge  from  that  kind  of  observation  what 
there  Is  beneath. 
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The  Chairman.  Below  this  formation  is  there  a  stratum  that  is  im- 
pervious to  water. 

Mr.  Uph am.  Yes ;  the  glacial  drift,  as  I  denominate  it,  is  practically 
impervious  to  water.  It  holds  the  water  down.  The  water  that  gets 
into  the  lower  parts  of  the  sand  beds  will  be  held  down. 

The  Chairman.  What  is  beneath  this  stony  clay!  What  do  they 
find  immediately  under  it? 

Mr.  Uph  am.  I  think  that  the  water  is  found  in  the  gravel  and  sand 
beds  pertaining  to  the  glacial  drift  formation. 

The  Chairman.  After  you  pass  this  stony  clay,  what  do  yon  then 
findT 

Mr.  Upham.  Of  most  of  the  Bed  River  Valley  there  is  no  knowledge 
deeper  than  the  water-bearing  bed  of  gravel. 

The  Chairman.  Then  you  meet  with  sand  and  gravel  t 

Mr.  Upham.  There  have  been  veins  of  it  in  the  stony  clay,  and  we. 
may  presume  that  there  is  stone  and  gravel  at  its  base.  Some  of  the 
artesian  wells  get  their  flow  from  the  base  of  the  glacial  drift. 

The  Chairman.  What  do  you  mean  by  thatf 

Mr.  Upham.  Tbe  bottom,  where  there  is  no  more  glacial  drift  below, 
and  then  tbe  wells  come  to  the  water-bearing  beds  of  sand  and  gravel. 
Some  wells  go  deeper,  but  that  does  not  pertain  to  any  artesian  flow. 
Tbe  artesian  flows  in  that  valley  are  wholly  from  the  drift  and  under- 
lying sand  river. 

The  Chairman.  First  yon  went  through  a  formation  which  is  com- 
monly called  sand,  very  fine  sand,  and  some  clay  T 

Mr.  Upham.  Sand,  clay,  and  silt. 

The  Chairman.  Then  you  come  to  clay  with  gravel  in  it,  whicb  clay 
and  gravel  is. pretty  hard  and  impervious  to  water,  as  I  understand 
youl 

Mr.  Upham.  And  a  good  many  pieces  of  stone ;  some  large  enough 
b>  be  called  boulders. 

The  Chairman.  And  below  that  you  find  sand  t 

Mr.  Upham.  Ordinarily;  the  artesian  flows  come  from  sand  and 
gravel.  They  are  obviously  contained  within  the  glacial  drift.  They 
are  little  veins  or  stream  courses  through  sand  aud  gravel. 

The  Chairman.  You  have  not  traced  any  one  water-bearing  forma- 
tion of  sand  that  can  be  identified  over  the  country  generally  ! 

Mr.  Upham.  It  can  not  be  stated  that  the  water-bearing  stratum  is  a 
unit  over  this  valley.  We  do  not  suppose  it  to  be  a  unit.  I  remember 
the  town  of  Oraudin,  which,  tbe  best  my  memory  serves  me,  is  in  the 
Bed  River  Valley,  in  Dakota.  That  town  has  four  wells.  These  wells 
surprised  me;  and  I  know  Hillsboro  is  a  similar  case.  Taking  Gran- 
din,  for  example,  and  Hillsboro  give  us  similar  facts — these  four  wells, 
one  100  feet,  one  50  feet,  and  two  250  feet,  are  within  a  radius  of  a  quarter 
of  a  mile. 

The  Chairman.  They  have  not  found  any  general  water-bearing 
strata  throagb  tbe  country  t 

Mr.  Upham.  It  is  a  water-bearing  stratum  in  that  case,  but  not  so 
generally.  This  is  exceptional.  They  seem  there  to  be  shallow  streams — 
courses  pinched  out  in  places,  the  clay  above  and  the  clay  beneath  pinch 
them — and  in  places  the  sand  and  gravel  bed  is  pinched ;  that  is  to  say, 
reduced  to  nothing ;  the  drill  then  goes  through  that  and  strikes  some 
stream  bed. 

The  Chairman.  How  prolific  are  they  in  furnishing  water  T 

Mr.  Upham.  Their  projection  is  small,  in  diameter  about  an  inch, 
The  stream  is  rarely  3  or  4  inches. 
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The  Chairman.  They  are  not  used  for  irrigation  purposes  T 

Mr.  Upham.  They  have  never  been  used  tor  that  purpose.  They  are 
bored  by  the  towns,  and  are  used  for  domestic  purposes.  Such  a  well  is 
serviceable  to  supply  a  small  village,  say,  of  260  inhabitants,  aa  Ada,  in 
Minnesota.  The  people  of  that  village  get  their  drinking  water  from  a 
single  well.  The  stream  is  not  larger  than  a  pencil,  and  it  flows  out  of 
the  pipe  and  comes  down  in  a  curve  very  soon.  Though  it  is  very  small, 
it  supplies  all  the  water  in  the  town. 

The  Chairman.  They  do  not  nse  irrigation  there  f 

Mr.  Urn  am.  No;  they  have  sufficient  rain. 

The  Chairman.  That  matter  hits  not  been  considered  there  t 

Mr.  Oh  am.  No ;  it  is  not  a  practical  question. 

The  Chairman.  You  have  moved  forward  here  into  a  region  when 
irrigation  would  be  beneficial. 

Mr.  Upham.  It  would  be  beneficial  for  many  years. 

The  Chairman,  Have  you  ever  been  in  a  country  where  irrigation  is 
practiced  I 

Mr,  i;  cham.  I  have  not  been  in  a  country  where  irrigation  is  practiced. 
I  have  read  of  it. 

The  Chairman.  You  have  not  been  farther  west  than  Dakota  I 

Mr.  Upham.  I  hare  not  been  west  of  this  mark.  [Indicating  on  a 
map.]    My  work  bas  been  extensive  in  Minnesota, 

The  Chairman.  I  would  like  to  ask  if  there  is  any  practical  purpose 
to  which  you  could  put  your  work  T 

Mr.  Ui'ham.  Is  that  a  relevant  question  1 

The  Chairman,  Will  you  explain  any  practical  good  that  will  result 
from  your  investigation ! 

Mr.  Upham.  I  feel  free  to  do  that,  but  I  do  not  consider  ita  legitimate 
part  of  your  report 

The  Chairman.  I  maintain  that  any  one  who  is  engaged  in  scientific 
investigations  should  show  some  practical  benefit  that  will  come  from 
them. 

Mr.  Upham.  I  would  gladly  do  so  for  your  benefit,  or  for  the  benefit 
of  anybody  else  who  has  an  interest  in  them.  But  I  do  not  think  it 
should  be  legitimately  incorporated  in  a  printed  report  concerning  this 
interview. 

The  Chairman.  I  wish  to  see  what  relations  they  bear  to  this  world— 
the  ases  of  man.  And  it  is  certainly  legitimate  to  an  inquiry  in  rela- 
tion to  irrigation,  so  far  as  that  is  connected  with  geology. 

Mr.  Upham.  As  a  valid  basis  for  Government  appropriations,  it  is 
true  some  economic  advantages  ought  to  be  shown.  I  think  that  is  the 
only  way  we  can  place  it  before  the  tax-payer  and  ask  him  to  assist  in 


The  Chairman.  That  is  the  object  of  my  inquiry. 

Mr.  Upham.  Under  that  preliminary  statement,  and  considering  the 
U.  S.  Geological  Survey  in  a  very  different  manner  from  what  I  would 
ordinary  geological  investigations,  I  shonld  say  that  these  investiga- 
tions will  be  the  means  of  inducing  immigration.  If  you  were  to  ask  me 
the  use  of  geological  investigations  generally,  I  should  say  that  they 
were  of  an  educational  advantage — an  intellectual  advantage  to  the 
people  at  large.  But  as  a  justification  for  the  expenditure  of  public 
money,  we  must  show  some  economic  advantage.  The;  are  of  great  ad- 
vantage to  immigration.  In  all  these  new  States  it  is  considered  of 
great  advantage  to  bring  in  settlers;  the  people  want  neighbors;  they 
wish  to  build  up  towns;  and  my  work  as  a  surveyor  in  this  region  in  of 
great  importance  to  induce  immigration. 
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The  Chairman.  Of  what  advantage  are  your  investigations  to  the 
State  and  the  immigrants  f 

Mr.  Upham.  Having  made  these  investigations  we  are  able  to  set 
forth  a  truthful,  a  clear,  a  comprehensive,  a  full,  and  complete  state- 
ment of  the  geographical  and  geological  condition  of  the  country,  of 
the  material  resources  and  agricultural  advantages  of  this  whole  dis- 
trict. In  order  to  do  this  a  full  and  complete  investigation  should  be 
made.  Unless  there  be  a  plain  and  truthful  statement  of  the  condition 
of  the  soil  and  tbe  climate  the  right  kind  of  settlers  will  not  come. 

The  Chairman.  There  are  not  over  the  country  where  you  have  been 
examining  any  excavations  or  borings  that  gave  you  any  idea  of  the 
formation  under  the  ground  t 

Mr.  Upham.  The  stream-courses  and  natural  oatcroppings  of  the  rock 
in  contiuumus  districts  enable  us  to  determine  the  structure  of  what 
is  underneath  without  boring  underneath ;  and  that  is  the  case  for  a 
good  part  of  tbe  Bed  River  Valley.  Underlying  a  part  of  the  Bed 
River  Valley  of  the  North  in  Cambrian. 

The  Chairman.  What  kind  of  rook  is  that  1 

Mr.  Upham.  All  sorts  of  rock  formation  are  inclnded  in  the  Cam- 
brian, as  in  the  Cretaceous.  We  refer  to  the  age  of  the  rock  when  we 
use  that  term. 

The  Chairman.  What  kind  of  rock  does  it  contain  1 

Mr.  Upham.  Limestone,  sandstone,  and  all  kinds  of  conglomerate 
and  slate. 

The  Chairman.  Does  it  contain  granite  1 

Mr.  Upham.  No ;  granite  is  not  contained  there ;  it  is  a  fossiliferoas 
formation. 

The  Chairman.  Take  granite  that  has  been  by  heat  or  by  chemical 
action  of  some  kind  changed  from  its  original  condition,  would  that  be 
found  in  tbe  Cambrian  1 

Mr.  Upham.  No ;  I  think  not.  Of  course  this  is  hardly  relative  to 
tbe  case.  Yet  some  geologists  maintain  that  the  Cambrian  and  all 
other  rock  formations  down  to  the  latest  contain  granite. 

The  Chairman.  Do  you  regard  geology  as  a  science  1 

Mr.  Upham.  Certainly. 

The  Chairman.  Have  you  any  further  facts  or  statements  to  offer! 

Mr.  Upham.  I  have  some  brief  data  I  prepared  in  relation  to  artesian 
wells  in  the  Dakotas,  and  as  to  the  evidences  also  of  periodic  varia- 
tions of  rain-fall  as  shown  by  the  levels  of  the  lakes  east  of  us,  which  I 
would  like  to  present. 

The  Chairman.  Too  may  proceed. 

Altitudes  of  lakes  and  rivers  v*  North  Dakota,  determined  by  railway  surveys. 

Feet  iibova  tho  n 
DeviFs  Lake,  August,  1887  (probably  1J  feet  higher  thnn  now) 1,431* 


Devil'i  Lake,  lowest  and  highest  stages  during  the  put  ten  yean 1,430-1,434 

Stamp  Lake,  about  5  miles  southwest  of  Devil's  Lake,  August,  1887 1,417 

Bed  River  of  the  North : 

At  Wahpoton,  low  and  high  water 943-958 

At  Moorhead  and  Fargo 866-838 

At  Grand  Forks 7o4-«J8 

At  St.  Vincent  aud  Pembina 748-788 

At  Winnipeg,  Manitoba 723-763 

Lake  Winnipeg 710 

8he;enne  Biver: 

At  bridge  «f  the  Jamestown  and  Northern  Railroad,  Shsyenue 1,410 

At  Valley  City 1,200 

At  Lisbon 1,064 

At  mouth,  junction  with  the  Red  River LiOOQltST 
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James  River : 

At  New  Rockford 1,518 

At  Jamestown 1,39 

AtLaMonre .    1,*8 

Lake  Columbia,  Dearly  30  miles  long 1,396 

At  Huron 1,8*9 

At  mouth,  junction  with  the  Missouri,  extreme  low  and  high  water.  1, 150-1, 195 

Missouri  River: 

At  mouth  or  the  Yellowstone,  near  Fort  Bnford  and  west  boundary 

of  North  Dakota,  low  and  high  water,  about 1,860-1,86 

At  month  of  the  Little  Missouri  River,  about 1,740 

At  Biemarck,  extreme  law  and  high  water 1,616-1,646 

At  mouth  of  the  Cheyenne  River,  about 1,460 

At  Pierre,  South  Dakota,  low  ami  high  water 1,426-1,445 

At  Yankton,  low  and  high  water 1,157-1,188 

AMtudai  of  track  at  railnuy  itatiom  in  2Tortk  Dakota. 


Tett. 

Wahpeton 966 

Fargo 905 

Oraud  Forks 630 

Grafton 827 

Neche 831 

Larimore ......  1,1341 

Devil'sLake 1,464 

Towner 1,479 

Minot 1,563 

Bottineau 1,639 


Feet 

Caeeelton 934 

Buffalo 1,203 

Tower  City 1,172 

Valley  City 1,220 

Spiritwood 1,479 

Jamestown 1,408 

Eldridge 1,641 

Windsor 1,640 

Steele 1,869 

Bismarck 1,670 


fwt 

Dickinson 2,405 

Medora 8,967 

Olendive,  Mont 2,069 

Milnor 1,187 

La  Moure 1,307 

Cooperstown  .......  1,4H 

Carrington 1,584 

Fort  Tot  ten  station.  1,566 

Minnewaukon .  1,561 

Sykeeton 1,638 

Mr.  Upham.  Hundreds  of  artesian  veils  50  to  300  feet  deep  are  ob- 
tained in  the  drift  of  the  flat  plain  of  the  Red  River  Valley,  Such  wells 
can  be  had  nearly  everywhere  within  10  to  20  miles  from  the  river,  both 
in  Minnesota  and  North  Dakota.  South  of  Blanchard  and  Hillsborough 
they  commonly  supply  fresh  water,  but  northward  it  is  almost  invari- 
ably brackish,  yet  good  for  constant  use  to  water  cattle  and  horses. 

Grafton  artesian  well,  915  feet  deep;  being  drift,  298;  Cambrian 
strata  of  limestone,  sandstone,  and  shale,  605 ;  Archean  granite,  12  feet. 
The  water,  which  is  taken  from  a  depth  of  138  feet,  is  only  slightly  brack- 
ish, deeper  Hows  being  shot  off  because  they  were  very  saline.  It 
flows  (in  August,  1887)  through  6-inch  pipe  40,000  barrels  per  day,  or 
about  1,000  gallons  per  minute. 

Devil's  Lake  artesian  well,  1,511  feet  deep,  being  drift,  25 ;  cretaceous 
(Fort  Pierre)  shale,  1,103;  very  hard  layer  of  gravel  cemented  bypyrite, 
3  feet,  and  fine  white  or  light  sandstone,  80  feet.  The  water  (brackish) 
rises  from  this  sandstone,  flowing  through  3j-inch  pipe  1,800  barrels 
per  day.  This  well,  in  height  above  sea,  depth  bored,  and  section  passed 
through  is  closely  like  the  Jamestown  well. 

Tower  City  artesian  well,  670  feet  deep,  being  drift,  163;  the  Fort 
Pierre  shale,  502,  and  sandstone  supplying  the  water,  5  feet.  This  may 
be  a  sand  bed  within  the  Fort  Pierre  formation.  The  water  flows  at  rate 
of  9J  gallons  per  minute,  and  when  piped  is  capable  of  rising  to  a  height 
of  33  feet  above  the  surface. 

Jamestown  artesian  well,  1,176  feet  deep,  being  mainly  the  Fort  Pierre 
shale,  but  reaching  sandstone  at  bottom.  Pressure  of  water  at  surface, 
100  pouuds  per  square  inch ;  temperature,  70°  Fahrenheit.  I  find  no 
exact  record  of  the  section  passed  through  by  this  well,  and  should  be 
very  glad  to  obtain  it,  if  any  one  has  preserved  such  record. 

Aberdeen  artesian  well,  South  Dakota,  901  feet  deep,  being  drift,  94, 
and  tbe  Fort  Pierre  shale,  810  feet,  to  sandstone  at  bottom,  after  passing 
through  a  very  hard  layer  about  10  inches  thick.    Pressure,  110  to  160 
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pounds  per  square  inch ;  temperature,  60°.  The  water,  though  saline, 
is  pronounced  very  wholesome  by  physicians,  and  is  much  used  for 
domestic  purposes.  It  is  drank  by  stock  in  preference  to  any  other 
water. 

The  Grafton  well  takes  its  supply  of  water  about  100  feet  above  the 
sea  level.  The  wells  of  Devils  Lake  and  Jamestown  go  slightly  below 
the  sea  level ;  that  of  Tower  City  stops  500  feet  above  the  sea,  and  the 
wells  at  Aberdeen,  which  are  1,300  feet  above  the  sea,  obtain  their  sup- 
ply 400  feet  higher  than  those  of  Jamestown  and  Devils  Lake.  All  these 
wells,  excepting  that  at  Grafton,  are  in  the  Port  Pierre  shale,  which 
stretches  from  north  to  south  across  a  broad  belt  of  North  Dakota  west 
of  the  Bed  River  valley.  Within  this  belt,  upon  a  width  of  a  hundred 
miles  or  more,  the  conditions  for  obtaining  artesian  water  are  similar 
to  those  represented  by  the  wells  of  Devils  Lake,  Jamestown  and  Aber- 
deen. 

The  stumps  and  fallen  trunks  of  trees  of  a  submerged  forest  in  Stump 
Lake  indicate  that  probably  one  buadred  or  two  hundred  years  ago,  or 
perhaps  longer  ago,  it  held  for  a  long  time  a  level  several  feet,  at  least  5 
to  10  feet,  lower  than  now.  But  a  distinct  shore  line  15  feet  above 
Devil's  and  Stump  Lakes,  below  which  shore  line  trees  have  not  yet 
become  established,  proves  that  within  a  recent  time,  probably  not 
more  than  forty  or  fifty  years  ago,  these  lakes  held  that  higher  stage. 
Within  the  past  six  years  these  lakes  have  fallen  4  or  5  feet.  These 
recent  fluctuations  of  the  lake  levels  are  dependent  on  increase  and 
diminution  of  the  average  rain-fall. 

Further  evidence  of  periodic  variations  of  rain-fall,  a  series  of  dry 
years  being  succeeded  by  others  of  plentiful  rains,  is  supplied  by  the 
fluctuations  in  the  levels  of  the  great  lakes  tributary  to  the  St,  Lawrence. 
These  lakes  attained  their  highest  stage,  within  our  knowledge,  since 
the  coming  of  white  men,  in  1838;  and  they  were  nearly  as  high  in 
1814— '15  and  1788.  Since  1838  they  have  reached  maximum  stages  in 
1847, 1858,  1870,  and  1882.  The  lowest  known  stage  of  the  great  lakes 
was  in  the  winter  of  181i)-'20,  when  Lake  Erie  was  6  feet  lower  than  iu 
1838.  In  1796  it  was  5  feet  lower  than  in  1838.  Other  years  of  low 
stage  of  the  lake  levels,  mostly  somewhat  less  remarkable,  were  in  1841, 
1853,  1865,  and  1875.  These  maximum  and  minimum  stages  of  the 
great  lakes  have  thus  alternated  in  cycles  of  about  a  dozen  years,  in 
which  comparatively  scanty  average  rain-fall  for  several  years  was 
followed  by  unusually  abundant  rain-fall. 

STATEMENT  OF  T.  F.  BRANCH,  07  JAMESTOWN. 

The  Chairman.  You  are  a  surveyor  and  engineer t 

Mr.  Branch.  Yes. 

The  Chairman.  And  have  been  engaged  in  your  profession  in  this 
town  for  how  long  T 

Mr.  Branch.  The  last  eight  years. 

The  Chairman.  Are  yon  familiar  with  the  artesian  well  that  has 
been  sunk  here ! 

Mr.  Branch.  Yes. 

The  Chairman.  Will  you  describe  the  material  through  which  the 
drill  passed  iu  boring  that  well,  and  also  the  size  of  the  well  1 

Mr.  Branch.  There  are  two  wells  here;  one  in  town  and  one  ou  the 
bluff  west  of  here. 

The  Chairman.  What  is  the  depth  of  the  well  out  of  town! 
138  A  l 7 
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Mr.  Branch.  Thirteen  hundred  and  twenty-one  feet. 

The  Chairman.  Will  you  give  the  different  kinds  of  material  through 
which  the  drill  passed  f 

Mr.  Branch.  There  was  1  foot  of  soil  that  is  black  loam ;  40  feet  of 
clay  subsoil;  49  feet  of  pure  fire  clay;  quicksand  with  limestone 
boulders  and  pieces  of  lignite  coal,  20  feet;  shale  and  limestone  gravel, 
100  feet;  light-colored  shale,  which  slacks  when  exposed,  with  seams 
of  soapstone  running  through  it,  150  feet ;  shale,  very  dark  in  color, 
200  feet ;  shale,  in  layers  of  dark  and  light  colors,  400  feet;  Band  aud 
slate  formation,  40  feet;  light-colored,  rocky,  rotten  shale,  250  feet;  iron, 
almost  pure,  1  toot;  water,  of  bad  quality,  39  feet ■ 

The  (Jh  airman.  There  was  some  other  material  beside  water— not 
just  clear  water. 

Mr.  Branch,  This  was  taken  by  the  man  who  drilled  the  well,  I 
suppose  he  struck  a  basin  of  water  there.  Black,  rotten  shale,  30  feet. 
That  takes  it  to  a  depth  of  1,321  feet,  where  it  was  abandoned.  They 
got  into  the  quicksand  there  and  had  trouble  with  their  tools,  etc 

Senator  Reagan.  Where  was  that  T 

Mr.  Branch.  Out  of  town. 

The  Chairman.  That  well  was  abandoned  t 

Mr.  Branch.  Yes. 

The  Chairman.  What  is  the  depth  of  the  one  in  town  T 

Mr.  Branch.  Fifteen  hundred  and  seventy-six  feet. 

The  Chairman.  You  have  not  the  formations  through  which  the  drill 
passed  there  T 

Mr.  Branch.  No. 

Senator  Beagan.  Whatisthe  difference  in  the  altitude  of  the  sarfiwe 
of  tbe  well  in  town  and  tbe  one  out  1 

Mr.  Branch.  One  hundred  feet. 

The  Chairman.  The  one  at  the  asylum  is  100  feet  high  f 

Mr.  Branch.  Yes. 

The  Chairman.  Have  you  any  account  of  the  sandstone  formation 
in  which  tbe  water  was  found  f 

Mr.  Branch.  No. 

The  Chairman.  No  description  of  that  water.  Have  yon  any  de- 
scription of  the  kind  of  material  the  drill  passed  through  immediately 
before  they  struck  the  water  1 

Mr.  Branch.  Sand,  I  believe. 

The  Chairman.  Was  there  nothing  bard  over  it — no  capping  over 
the  sand  1 

Mr.  Branch.  Yes;  sand-rock.    The  water  was  found  in  tbe  sand. 

The  Chairman.  Was  there  not  a  capping  to  the  sand-rock— bard 
capping  1 

Mr.  Branch.  Yes. 

Tbe  Chairman.  Then  they  came  to  the  sand-rock  which  contained 
the  water? 

Mr.  Branch.  Yes. 

Tbe  Chairman.  You  do  not  know  how  deep  they  went  into  the  sand- 
rock! 

Mr.  Branch.  No. 

The  Chairman.  What  kind  of  water  does  this  well  furnish  t 

Mr.  Branch.  It  flows  375  gallons  per  minute. 

The  Chairman.  Has  the  water  been  allowed  to  run  out  in  places  to 
show  the  effect  it  would  have  in  fertilizing  the  soil,  nourishing  vegeta- 
tion 1 
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Mr.  Branch.  Yes ;  I  do  not  know  whether  it  produces  vegetation. 
It  is  used  for  household  purposes. 

The  Chairman.  Is  it  good  water  for  that  purpose  1 

Mr.  Branch.  Yes.  It  is  drank  when  it  is  cold  j  it  is  too  warm  to 
drink  at  first. 

The  Chairman.  Of  what  temperature  is  it  when  it  comes  from  the 
well  T 

Mr.  Branch.  Seventy-five. 

The  Chairman.  Have  you  ever  been  in  a  country  where  they  irri- 
gate t 

Mr.  Branch.  No. 

The  Chairman.  So  that  the  matter  of  irrigating,  raising  crops  in  that 
way,  has  never  attracted  your  attention  t 

Mr.  Branch.  No. 

The  Chairman.  Are  yon  familiar  with  the  Missouri  River ! 

Mr.  Branch.  I  have  seen  it;  yes. 

The  Chairman.  Yon  have  never  examined  it  with  a  view  to  diverting 
it  upon  the  land :  taking  it  out  of  its  bed  1 

Mr.  Branch.  No.  I  was  in  the  Yellowstone  Valley  when  tbey  com- 
menced their  ditch. 

The  Chairman.  In  what  part  of  the  valley  t 

Mr.  Branch.  Billings.  I  was  there  laying  oat  the  town.  The  main 
thing  we  use  the  water  for  here  is  for  protection  against  fire.  We 
have  3  miles  of  pipe. 

The  Chairman.  Would  it  not  be  an  advantage  to  have  irrigation 
heref 

Mr.  Branch.  I  think  so. 

The  Chairman.  Would  it  not  be  a  good  thing  to  have  fall  crops  each 
year  I    Would  not  the  farmers  be  better  off  f 

Mr.  Branch.  They  certainly  would. 

The  Chairman.  Are  yon  a  jndge  of  the  price  of  land  about  here  t 

Mr.  Branch.  Yes. 

The  CHATRMAN.  Yon  have  surveyed  land  here! 

Mr.  Branch.  Yes. 

The  Chairman.  When  you  get  away  from  the  immediate  effect  of  the 
city,  in  farming  land,  out  2  or  3  miles  from  the  city  what  is  it  worth  an 
acre! 

Mr.  Branch.  Do  you  mean  wild  land  1 

The  Chairman.  Yes. 

Mr.  Branch.  About  92  an  acre. 

The  Chairman.  What  are  cultivated  lands  worth  f 

Mr.  Branch,  For  cultivated  land  add  $3  or  $1  an  acre. 

The  Chairman.  That  is,  $3  or  M  more? 

Mr.  Branch.  Yes. 

The  Chairman.  That  would  make  $6  or  97  an  acre  1 

Mr.  Branch.  Yes. 

The  Chairman.  What  would  the  land  be  worth  if  it  produced  such 
crops  as  you  had  in  1881 ;  that  is  to  say,  produced  such  crops  every 
yearl 

Mr.  Branch.  It  would  be  worth  910  an  acre. 

The  Chairman.  Do  yoa  think  96  an  acre  would  be  a  fair  average 
price  for  the  land  I 

Mr.  Branch.  Yes. 

The  Chairman.  The  land  is  now  worth  97  an  acre ;  if  irrigated,  $10. 
more  would  be  917  an  acre.  I  think  one  of  these  wells  would  irrigate  a 
township.    Say  it  would  irrigate  half  the  township,  18,000  acres  of  land 
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That  would  be  $1  an  acre.  Eighteen  thousand  acres  at  $4  an  acre 
would  be  (72,000  additional  outlay.  Would  it  not  be  a  pretty  good 
speculation  to  sink  a  well  and  divert  it  over  the  land  in  order  to 
gain  this  $72,000! 

Mr.  Branch.  Wells  do  not  cost  more  than  $5,000  or  $6,000. 

The  Chairman.  And  your  ditebes  would  cost  $5,000  or  $6,000 
more,  probably  I 

Mr.  Branch.  Yes.  That  at  $10,000  or  $12,000,  would  be  a  good 
speculation. 

The  Chairman.  You  could  irrigate  a  half- township.  If  you  oould 
do  it  at  all  with  this  water,  yon  conld  do  it  certainly  with  $20,000. 
That  would  be  making,  ou  your  basis,  $50,000.  But  I  think  the  land 
would  be  worth  a  good  deal  more.  I  think  the  lands  would  be  worth 
$50  an  acre  here,  pretty  soon,  if  they  produced  such  crops  as  you  had  in 
1881. 

Mr.  Branch.  I  am  taking  the  population  as  it  is  now.  There  are 
no  buyers  bere  now.  When  there  are  more  buyers  it  will  be  worth  more, 
of  course. 

The  Chairman.  Is  not  that  what  has  checked  emigration,  the  fact 
that  you  Lave  these  dry  seasons  here  T  If  you  could  have  such  crops 
bore  as  you  had  in  1881,  every  year,  wonld  there  not  be  a  rise  in  the 
emigration  t 

Mr.  Branch.  I  think  so;  yes. 
.  Senator  Reagan.  Have  there  been  other  wells  sunk  in  this  region  «f 
country  t 

Mr.  Branch.  Not  as  far  north  as  this,  except  at  Devil's  Lake. 

Senator  Reagan.  How  far  north  is  tbatt 

Mr.  Branch.  About  100  miles. 

Senator  Reagan.  Do  they  get  water  there  f 

Mr.  Branch.  I  do  not  know  whether  they  struck  water  there  or  not. 

Senator  Reagan.  Do  you  know,  Mr.  Casey  I 

Mr.  Casey.  Yes ;  they  got  water,  and  tbey  had  trouble  by  its  choking 
np  with  sand. 

The  Chairman.  I  understand  there  is  an  abundance  of  water  there  f 

Mr. Casey.  There  is  abundance  of  water,  but  not  much  culture.  They 
did  not  get  through  the  saud  with  the  pipes. 

Adjourned. 


BisMABCK,  N.  DAK.,  Augwit  5,  1889. 
The  committee  met  pursuant  to  call  of  the  chairman. 
Present :  Messrs.  Stewart  (chairman)  and  Reagan ;  also  Director 
Powell. 

STATEMENT  OF  R.  M.  STEVENS,  OP  LISBON,  RANSOM  COUNTY. 

Tbe  Chairman.  What  can  you  tell  the  committee  with  regard  to  irri- 
gation and  tbe  need  of  it  in  this  part  of  the  country  f 

Mr.  Stevens.  I  desire  to  say  that  I  did  not  come  here  to  give  the  com- 
mittee any  special  information  on  the  question  of  Irrigation,  "but  after 
having  heard  what  you  said  of  irrigation  and  its  benefits,  I  prepared  a 
rough  draught  of  Ransom  County,  and  would  be  prepared  to  furnish,  if 
desired,  a  perfect  map  of  the  county,  bearing  npon  the  subject  of  which 
■  you  spoke,  which  you  may  have  to  look  over  at  yonr  leisure. 
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I  bave  resided  in  Hun  Territory  since  1882,  and  ;ik  a  rule  ve  Lave  bad 
sufficient  rain-fall  to  insure  us  good  crops.  But  this  year,  tbe  first  one 
in  our  history,  tbe  crops  are  almost  a  total  failure.  We  bave  bad  a 
practical  failure  of  crops  in  about  80,000  acres  of  laud  tbat  can  be  irri- 
gated for  less  money  than  any  other  land  tbat  I  know  of  in  Dakota. 
Jiansome  County  is  a  county  composed  of  twenty-four  civil  townships, 
being  24  by  36  miles  square.  The  Cheyenne  River,  a  river  rising  above 
in  the  mountains  and  running  500  miles  to  where  it  connects  with  the 
Red  River  of  the  Horth,  runs  through  Hansom  County.  There  are  03 
miles  of  the  river  in  the  county.  The  average  width  of  that  valley  on 
either  side,  taking  the  whole  course,  is  about  2  miles,  which  would  make 
80,648  acres  of  valley  laud,  all  of  which  cau,  I  think,  be  irrigated  by 
water  taken  from  the  Cheyenne  River. 

The  valley  is  particularly  level  in  all  its  parts.  There  is  no  slough, 
nor  is  there  any  particular  elevation  in  the  valley.  The  bluffs  on  either 
side  seem  to  run  very  regular  throughout  the  whole  county ;  and  there 
are  not,  as  you  will  find  in  the  Missouri  Valley,  juts  of  bills  running  out 
into  it,  and  then  breaking  away.  You  will  find  tbat  it  is  very  level  all 
the  way  through.  By  a  system  of  water-works,  in  tbe  way  tbat  lias 
been  suggested  by  the  chairman  of  this  committee,  a  large  amount  of 
land  can  be  irrigated  from  the  Cheyenne  River  alone. 

There  is  also  in  Ransom  County  a  tract  of  land  which  runs  across 
the  county,  and  also  through  tbe  counties  of  Sargent,  Marshall,  Day, 
and  the  counties  south  almost  to  Sioux  City,  Iowa,  which  seems  at  some 
time  to  have  beeu  the  basin  of  the  river.  That  tract  in  my  county  com- 
prises 95,000  acres  of  land,  which,  if  artesian  wells  were  dug,  conld  be 
irrigated  without  any  trouble  of  ascent  or  descent  in  the  irrigating 
system.  It  is  practically  a  level  system,  running  from  north  to  south, 
and  at  a  fall  of  about  1£  feet  to  the  mile. 

Tbe  Chairman.  Have  yon  experimented  at  all  with  artesian  wells 
there! 

Mr.  Stevens.  Noj  we  have  not  any  artesian  wells  in  the  county. 

The  Chairman.  What  is  the  nearest  artesiau  well  to  your  place  T 

Mr.  Stevens.  The  nearest  to  us  is  at  Pierre  City. 

Tbe  Chairman.  Are  there  any  small  streams,  lagoons,  or  ravines 
running  into  the  mountains  or  higher  lands,  from  that  county  f 

Mr.  Stevens.  So  ;  it  is  a  perfect  valley,  as  if  it  had  been  tbe  bed  of 
a  river. 

The  Chairman.  Are  there  not  places  where  yon  could  make  reser- 
voirs T 

Mr.  Stevens.  There  are  places  where  artificial  reservoirs  could  be 
made ;  none  others ;  at  least  not  in  this  tract.  There  are  on  either  side 
of  this  tract  hills,  with  what  in  this  country  we  call  "coulees."  It  is 
simply  a  break  between  two  hills,  where  the  water  finds  its  way.  By 
stoppage  of  those,  artificial  reservoirs  could  be  made  dowu  that  tract  of 
level  land. 

The  Chairman.  And  in  case  the  artesian  wells  should  fail  you 
might  store  water  in  the  wet  seasons  to  help  you  out  in  the  summer. 

Mr.  Stevens.  To  be  candid  with  you,  and  tell  the  actual  facts  as 
they  exist,  I  dont  believe  that  enough  water  could  be  collected  in  tbat 
way  from  reservoirs  that  could  be  made  in  these  coulees  to  be  of  any 
practical  account.  There  might,  however,  bo  reservoirs  made  that 
wonld  store  artesian  waters  in  that  way.  They  would  make  good  store- 
houses. But,  so  far  as  the  natural  fall  of  water  is  concerned,  I  don't 
believe  these  places  are  of  sufficient  size  to  accumulate  water  so  as  to  be 
of  practical  benefit  in  that  way. 
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The  Chairman.  Has  there  been  any  examination  made  to  see  what 
basins  there  were  in  your  region  I 

Mr.  Stevens.  No.  I  am  very  familiar  with  the  entire  area  of  land 
in  our  county,  so  far  as  an  individual  may  be  familiar  with  it  who  has 
no  particular  views  upon  irrigation.  But  although  I  have  never  looked 
at  the  land  with  regard  to  the  question  of  irrigation,  I  know  that  if  I 
were  to  go  back  now  and  look  at  it  with  that  subject  in  view,  I  should 
lie  able  to  make  my  statements  here  more  to  the  point.  There  are 
places  on  either  side  of  the  Cheyenne  River  which  could  be  utilized 
for  the  storage  of  water  without  any  material  injury  to  the  land  around 
it. 

The  Chairman.  How  much  water  flows  into  the  Cheyenne  Riverl 

Mr.  Stevens.  I  don't  know. 

The  Chairman.  How  mnch  at  any  one  time  t 

Mr.  Stevens.  The  river  on  an  average  is  about  60  to  80  feet  wide, 
aud  is  on  an  average  from  6  to  12  feet  deep.  At  this  tune  of  year  the 
river  is  very  low.  There  are  places  where  people  can  run  across  it  dry 
shod  without  having  to  jump  more  than  a  few  feet.  But  in  the  spring- 
time the  water  coming  down  from  the  mountains,  where  it  melts,  always 
given  as  a  bead  of  18  to  20  feet  on  an  average  throughout  our  county. 
And  I  thiuk  the  same  will  hold  true  through  Barnes  and  other  counties 
through  Which  it  passes. 

The  Cheyenne  River  also  passes  through  Cass  County  and  runs  about 
30  miles,  with  ils  angles,  to  the  lied  River  Valley,  entering  into  Red 
River  near  the  railroad  bridge  where  the  train  crosses  coming  from 
Fargo  to  Bismarck, 

The  Chairman.  There  would  be  no  difficulty  in  making  reservoirs 
on  the  branches  of  that  river  to  increase  its  capacity,  if  there  was  not 
enough  there  f 

Mr.  Stevens.  None  through  our  county. 

The  Chairman.  How  would  it  be  above  that ! 

Mr.  Stevens.  I  am  not  familiar  enough  with  the  topography  of  the 
country  above  to  answer  that. 

The  Chairman  {to  Major  Powell).  Do  you  wish,  Major,  to  ask  this 
gentleman  about  his  part  of  the  country  f 

Mnjor  Powell.  No  ;  I  kuow  very  well  the  country  he  speaks  of. 
What  be  calls  "coulees  "  are  very  well  adapted  for  the  storage  of  the 
storm  waters.  But  you  remember  you  need  only  a  little  water  there. 
It  is  only  an  occasional  season  that  water  is  needed  so  far  east  as  that. 
And  it  is  easy  to  store  water  in  the  lateral  valleys  in  that  stretch  of 
country. 

Mr.  Stevens.  I  think  so. 

Major  Powell.  Every  two  or  three  seasons  there  will  be  a  dry  year, 
when  yon  will  need  two  or  three  inches  of  rain  more  than  comes  from 
tbe  heavens. 

Mr.  Stevens.  I  ought  to  add  that  the  valley  of  tbe  Cheyenne  River 
comprises  80.040  acres,  or  approximately  that.  It  has  been  the  most 
productive  soil  of  which  we  have  any  knowledge  in  this  Territory  while 
I  have  been  in  it,  and  is  exactly  the  same  kind  of  soil  as  that  of  the 
Red  River  Valley.  This  year,  for  the  first  time,  the  drought  has  taken 
every  bit  of  the  crops  in  our  valley. 
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STATEHEHT  OF  K.  0.  ORDWAY,  OF  BISMARCK. 

The  Chairman.  The  committee  would  like  yon  to  make  such  state- 
ment as  you  would  desire  with  reference  to  the  condition  of  this  Terri- 
tory in  regard  to  irrigation. 

Mr.  Obdwat.  I  came  to  this  Territory  in  Jnne,  1880,  and  assumed 
office  as  governor.  I  immediately  passed  np  the  Missouri  River  to  Fort 
Sally,  and  crossing  the  Big  Sioux  reservation  in  the  summer  of  1880, 
passed  op  and  down  the  streams  and  coulees  in  the  Black  Hills.  After 
spending  some  time  in  examining  the  resources  of  the  Black  Hills,  I 
came  ont  across  the  country  to  this  place,  Bismarck.  I  have  traversed 
that  portion  of  the  Territory  between  this  point  and  Yankton  three  or 
four  times  since  1880.  Also  in  1880, 1881, 1882,  and  1883  I  visited  the 
Red  River  Valley  of  the  North.  I  have  also  passed  through  the  Terri- 
tory by  wagon  teams  nearly  all  the  way  from  Yankton  to  Totten,  and 
have  seen  nearly  all  of  the  principal  towns  in  the  Territory  grow  np. 
1  became  strongly  impressed  in  my  first  trip  through  the  Territory  with 
the  idea  that  water  could  be  stored,  and  that  in  most  cases  it  could  be 
accomplished  in  these  soda  and  salt  beds  that  we  have,  or  lake  beds,  I 
suppose  yon  might  call  them. 

The  Chairman.  Are  they  of  sufficient  altitude  to  let  the  water  upon 
the  surrounding  country  f 

Mr.  Obdwat.  Those  dry  lakes  have  held  the  water  evidently  a  great 
many  times,  and  th-y  hold  water  now  except  in  very  dry  seasons.  It 
occurred  to  be  that  by  the  proper  arrangement  of  their  banks  these  nat- 
ural lake  beds  coald  be  very  easily  used  as  storage  places  for  water, 
and  that  in  addition  to  the  water  we  would  amalgamate  and  mingle  the 
productive  properties  of  those  beds  and  have  them  for  fertilizers  onto 
the  land.  The  alkali  beds,  as  I  understand  it,  are  susceptible  of  the 
same  productive  uses  as  the  ashes  and  the  silt  that  we  purchase  in  the 
Bast  in  large  quantities  to  put  on  our  eastern  land  j  and  it  seemed  to  me 
that  nature  bad  compensated  for  the  defects,  you  might  say,  of  the  soil 
in  some  places  here,  by  leaving  those  beds  in  a  condition  to  be  utilized 
as  fertilizers. 

The  Chairman.  Do  you  allude  to  any  particular  locality  where  these 
beds  exists  f 

Mr.  Obdwat.  They  exist  all  over  what  might  be  called  the  arid  por- 
tion or  dry  portion  of  the  country.  In  the  Red  River  Valley  of  the 
North,  extending  from  Fargo  north,  the  soil  is  of  such  depth  and  rich- 
ness that  there  are  very  few  of  those  beds.  But  all  along  the  James 
River  and  all  along  the  North  Pacific  line  on  both  sides,  after  you  leave 
Jamestown  and  until  you  strike  the  Montana  line,  you  will  find  these 
beds  almost  all  along  and  contiguous  enongh,  in  my  judgment,  to  be 
useful  for  the  purposes  indicated. 

The  Chairman.  Have  they  all  outlets  so  that  they  would  rnn  down 
low  before  evaporation  exhausted  them  T 

Mr.  Obdwat.  This  year  they  are  not  all  rnn  down.  They  had  more 
rainfalls  in  this  belt  this  year  than  they  bad  for  three  years  previously. 
This  year,  all  along  the  Missouri  to  this  point,  we  have  had  very  little 
rain-fall ;  but  late  in  the  spring  season  we  have  had  rains  quite  abun- 
dantly, and  some  of  these  beds  have  water  in  them. 

The  Chairman.  When  there  is  water  iu  these  lake  beds  is  it  very 
much  impregnated  with  alkali  T 

Mr.  Obdwat.  Yes ;  very  strongly. 

The  Chairman.  Sufficiently  strong  to  kill  vegetation  f 
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Mr.  Oebwat.  Yea ;  when  the;  are  very  low.  My  idea  would  betbat 
those  beds  would  have  to  be  raised  and  a  sufficient  volume  of  water  ac- 
cumulated so  that  it  would  be  in  the  right  condition  to  use  and  drain 
upon  the  soil.  And  in  many  places,  it  seems  to  me,  even  in  the  flood 
times  of  the  Missouri  in  this  direction,  that  gates  might  be  so  arranged 
that  there  could  be  held  there  much  of  the  water  which  recedes.  We 
have  what  we  call  the  June  rise.  You  know  what  that  is.  This  year 
we  had  a  pretty  heavy  rise. 

Director  Powell.  In  bow  much  of  this  space  do  you  think  irrigation 
is  necessary  f 

Mr.  Ordway.  A  large  portion  of  North  Dakota  and  of  South  Dakota, 
bordering  on  theMissouri  and  James  Rivers,  until  you  reach  Bun  Homme 
County  and  the  Lower  counties  of  South  Dakota,  ought  to  have  water 
Btorage  in  order  to  be  sure  of  the  crops.  Bat  I  do  not  think  water 
storage  in  the  Red  River  of  the  North  is  absolutely  necessary. 

Director  Powell.  How  many  crops  have  yon  raised  in  eight  years! 

Mr.  Ordway.  In  1880  they  had  a  good  crop  here.  They  have  cat  on 
a  stock  farm  here  within  a  short  distance  of  this  town  as  good  wheat  as 
I  ever  saw;  and  all  through  here  to  Fargo  and  to  Minnesota,  ami  up 
the  Red  River,  it  was  a  splendid  crop.  But  I  do  not  thiuk  there  has 
been  since  that  more  than  one  crop  in  three,  on  an  average,  in  the  James 
Valley  or  the  Missouri  Valley.  I  do  not  think  the  Red  River  Valley  has 
ever  had  what  you  might  call  a  real  failure,  except  partially  last  year; 
the  early  frosts  produced  great  damage  in  the  Bed  River  counties. 

Director  Powell.  On  the  eastern  portion  of  the  Territory,  in  the 
eight  years  that  you  have  been  here,  how  many  bad  years  have  they 
hadt 

Mr.  Ordway.  In  the  eastern  portion  Dot  more  than  two  have  been 
what  you  would  call  bad  years.  You  can  not  expect  big  crops  every 
year.  But  the  yield  of  wheat  has  been  from  10  to  30  bushels  to  tbe 
acre.  In  Walsh  County,  where  I  have  a  ranch,  north  of  Fargo,  and 
in  Cass  County,  the  third  county  north,  they  marketed  two  years  ago 
0,000,000  bushels  of  wheat,  which  produced  a  cash  revenue  nf  t4,(HH),0W 
That  was  the  largest  crop  that  they  have  ever  had,  aud  I  think 
that  Pembina  and  Grand  Forks,  to  the  north  of  Cass  County,  with 
other  counties  in  tbe  Red  River  Valley,  did  nearly  proportionately  as 
well  in  that  respect. 

Director  Powell.  How  mncb  timber  have  you  in  Dakota ! 

Mr.  Ordway.  There  is  quite  a  large  amount  of  timber  on  the  Bed 
River  aud  the  rivers  that  start  from  the  Turtle  Mountains  at  the  foot, 
and  run  into  it. 

Director  Powell.  That  is  the  western  portion  t 

Mr.  Ordway.  Northwestern  portion.  There  are  belts  of  timber  on 
Souris  or  Mouse  River,  a  half  mile  wide  on  each  side,  tall  oaks  standing, 
and  on  Park  River  and  other  rivers  that  find  their  source  in  the  north; 
and  we  have  an  abundance  of  timber  all  through  that  portion  of  Da- 
kota. Perhaps  we  do  not  appreciate  that  so  much  here,  as  we  hav<-  coal 
in  abundance — not  right  here,  but  across  tbe  river  40  miles.  We  have 
an  abundance  of  coal  that  extends  across  the  river  into  this  county. 
In  McLean  County  they  have  coal  beds,  and  it  can  be  put  on  the  cars 
for  $1.25  a  ton. 

Senator  Ueagan.  What  counties  are  those  I 

Mr.  Obdway.  The  county  across  tbe  river  is  Morton  County,  and 
the  one  just  across  hereon  this  side  of  the  river  is  McLean  County.  I 
think  there  is  some  in  Burleigh  County,  and  some  in  Stark  County. 
Stark  County  is  further  north  still.     It  is  on    tbe  new  line  of  road 
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that  parallels  the  North  Pacific  to  Montana— Mr.  Hill's  road,  tli«  Man- 
itoba road.  There  is  a  road  extending  from  Grand  Forks  to  Stark 
County,  and  in  that  county  there  are  very  fine  deposits  on  that  line. 

I  want  to  say  one  word  about  wells  in  the  Red  River  Valley.  At 
Grafton  and  other  points  yon  can  get  flowing  wells  at  about  400  feet 
It  is  the  shortest  distance  I  have  seen  thetn  at  any  place  in  the  Terri- 
tory. In  Grafton  there  is  a  very  fine  flowing  well  that  they  use  for  fire 
purposes,  and  they  are  about  to  make  a  park  with  a  lake  in  it.  That  well 
flows  in  snch  abundance  that  there  will  be  water  enough  to  water  the 
whole  country.  It  even  runs  down  the  streets  on  each  side.  I  have 
examined  these  wells,  and  1  find  that  400  feet  is  all  that  is  neces- 
sary in  that  portion  of  the  Territory.  In  almost  every  portion  of 
North  Dakota  I  think  you  will  find  that  from  400  to  1,800  feet  you 
will  be  sure  of  getting  water.  I  think  that  all  this  western  portion 
of  North  Dakota  deserves  your  special  attention,  and  that  it  will  be- 
come a  very  fruitful  country. 

Senator  Reagan.  Do  you  know  whether  the  water  in  the  well  at 
Grafton  was  found  in  a  porous  sandstone  f 

Mr.  Ordway.  Yes ;  it  was.  It  was  fonnd  there,  and  I  have  speci- 
mens of  it,  bnt  not  with  me  now.  Tt  was  that  porous  sand-rock,  and 
it  comes  in  great  abundance  from  the  mountains. 

The  Chairman.  What  is  the  depth  of  that  well  1 

Mr.  Ordway.  Pour  hundred  feet.  Individuals  are  having  them 
sunk  for  use  in  their  houses.  These  are  in  addition  to  the  one  used  for 
city  purposes  and  fire  purposes  and  the  lake.    They  only  cost  $2  a  foot. 

The  Chairman.  Does  the  increase  in  tbe  number  of  the  wells  per- 
ceptibly affect  the  flow  1 

Mr.  Ordway.  Not  in  the  slightest  respect. 

The  Chairman.  What  is  the  cap-rock  that  is  immediately  over  the 
water  1 

Mr.  Ordway.  It  is  a  pretty  hard,  blaeish  stone — a  little  blue.  I  do 
not  know  what  you  would  call  it. 

The  Chairman.  Clay-slate,  probably. 

Mr.  Ordway.  Clay-slate  I  should  say.  I  had  a  piece  of  it  given  to 
me  the  other  day.  I  was  out  there  the  oiher  day.  The  mayor  of  the 
city  was  laying  out  the  park  with  a  beautiful  lake  bed,  and  the  water 
is  all  coming  from  this  well  which  they  have  for  fire  purposes.  They 
discard  their  engines  and  when  they  have  a  fire  they  just  turn  the 
water  on  and  drown  it  out. 


STATEMENT  OP  B.  P.  SPALDING,  OP  FAEG0,  CASS  COT/NTT. 

The  Chairman.  How  long  have  yon  resided  in  Fargo  1 

Mr.  Spalding.  Nearly  ten  years. 

The  Chairman.  What  can  you  say  as  to  the  production  of  crops, 
whether  the  drought  has  interfered  with  them  during  the  ten  years  that 
yon  have  lived  there  t 

Mr.  Spalding.  There  never  has  been  a  period  of  complete  failure  of 
crops  from  lack  of  rain-tall ;  but  crops  have  been  diminished  by  insuffi- 
ciency of  rainfall.  There  lias  been  no  failure  during  that  time.  Last 
year  we  came  the  nearest  to  a  failure;  but  that  was  owing  to  frost. 
Bnt  this  season  we  will  not  have  more  than  one-half  or  two-thirds  of  ■ 
an  average  crop. 

The  Chairman.  Have  yon  considered  all  the  benefits  that  might 
arise  by  using  irrigation  during  the  dry  season  1 
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Mr.  Spalding.  I  Lave  not.  Regarding  the  necessity  of  irrigation,  I 
would  extent)  Governor  Ord  way's  limits  a  little  farther  east.  I  would 
say  that,  in  iny  jadgment,  west  of  the  western  border  of  Cass  Conoty 
they  can  not  get  more  than  an  average  of  one  crop  in  two,  if  they  can 
do  that. 

The  Chairman.  Bow  far  is  that  from  the  Bed  Biver  t 

Mr.  Spalding.  Forty-three  miles. 

The  Chairman.  Outside  of  that  strip  of  43  miles  along  the  Bed  River 
yon  wonld  require  irrigation  to  get  regular  crops  T 

Mr.  Spalding.  1  think  so.  And  regarding  wells,  I  would  say  that 
they  have  bored  for  them  unsuccessfully  in  different  parts  of  our  county, 
while  in  other  parts  they  find  small  streams.  At  Tower  City,  on  the 
western  border  of  our  county,  they  have  quite  a  large  well,  and  also  in 
Mayville,  which  is  in  Traill  County. 

The  Chadzman.  To  what  depth  did  they  go  at  Tower  Cityl 

Mr.  Spalding.  Nine  hundred  and  some  feet. 

The  Chairman.  What  was  the  character  of  the  water  1 

Mr.  Spalding.  It  was  one  of  the  first  wells  in  the  country  when 
they  found  water,  and  I  can  not  tell  you. 

The  Chairman.  You  do  not  know  what  the  substance  was  in  which 
they  found  the  water? 

Mr.  Spalding.  I  do  not.  I  have  not  thought  of  the  matter  for  a  long 
time ;  and  in  Mayville,  which  is  iu  Traill  Couuty,  a  short  distance  north 
of  Cass,  they  have  a  very  powerful  well. 

The  Chairman.  What  is  the  depth  of  that  well  t 

Mr.  Spalding.  My  impression  is  that  it  is  the  same  depth  as  the  one 
at  Tower  City.  At  Morehead,  in  Minnesota,  just  across  from  Fargo, 
they  are  boring  a  well,  and  have  reached  1,300  or  1,400  feet  without 


The  Chairman.  Do  you  know  what  material  they  have  gone  through 
there  t    Have  they  kept  a  record  of  it  T 

Mr.  Spalding.  They  have  kept  a  record  of  it  j  and  tbey  have  mostly 
gone  through  granite.    They  sent  that  to  a  geologist  of  Wisconsin. 

The  Chairman.  What  did  he  say  it  was  1 

Mr.  Spalding.  That  they  wonld  not  strike  any  water. 

The  Chairman.  What  depth  did  they  strike  that  formation  1 

Mr.  Spalding.  Something  like  1,200  feet. 

The  Chairman.  Did  the  geologist  say  it  was  granite  1 

Mr.  Spalding.  I  do  not  know  whether  they  seut  a  sample.  They 
told  him  it  was  granite. 

The  Chairman.  They  might  have  made  a  mistake. 

Mr.  Spalding-.  I  have  no  knowledge  on  the  subject 

STATEMENT  OF  W.  E.  PUBCELL,  OF  WAHFET0H,  RICHLAND  COUNTY. 

The  Chairman.  In  which  direction  is  your  couuty  from  here! 

Mr.  Purcell.  It  is  a  southeast  couuty  of  Dakota,  on  Red  River, 
right  at  its  source. 

The  Chairman.  Have  you  ever  been  without  sufficient  rain-fall  for 
crops! 

Mr.  Purcell.  Yes.  We  have  had  in  our  county  at  least  two  failures, 
I  what  you  might  call  failures,  in  ten  years.  Last  year  we  did  not  have 
more  than  half  the  crop.  But,  as  stated  by  Mr.  Spalding,  it  was  in  con- 
sequence of  frost  in  the  early  part  of  the  season,  along  iu  the  month  of 
May,  after  the  wheat  had  been  sowed,  after  it  bad  giown  4  inches. 
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Tliis  year  our  county  will  yield  as  large,  perhaps,  oh  any  comity  in  the 
Territory.  But  it  is  on  ly  in  spots.  In  some  portions  of  our  county, 
which  have  heretofore  yielded  the  best,  this  year's  yield  was  virtually 
nothing.  In  the  early  spring,  after  the  wheat  had  been  sown  three  or 
four  weeks  and  it  looked  nice,  we  had  some  terrific  wind-storms,  and  in 
the  portions  of  our  county  where  the  storm  was  heaviest  it  seemed  to 
do  the  most  damage.  Along  what  we  call  the  sand-hills  in  our  county 
we  have  had  the  best  crops.  Most  of  the  crops  were  covered  by  sand. 
A  man  driving  along  the  field  would  see  virtually  nothing,  yet  they 
have  the  best  crops  there. 

The  Chairman.  How  do  yon  account  for  thatl 

Mr.  Fukcei.l.  It  is  singular  with  us  this  year.  Along  the  Bed  River 
aud  along  the  Wild  Bice  Biver,  in  the  northern  part  of  our  county, 
where  there  has  been  as  much  rain  as  we  have  had  in  the  south,  the 
crops  were  nearly  a  total  failure.    And  that  is  right  up  to  the  river. 

The  farmers  in  that  locality  say  they  have  the  same  wheat  aud  the 
same  seed,  that  they  have  tilled  equally  well  as  in  former  years,  and 
that  they  have  had  nearly  as  much  rain-tall  and  yet  the  crop  is  scant. 
The  rains  this  year  in  oar  county  have  not  followed  the  river — we  nse 
a  common  expression,  usually,  "  follow  the  river"— but  they  have  left 
the  rivers  and  gone  into  the  country.  For  instance,  0  miles  west  of  the 
Bed  Biver  the  Wild  Bice  Biver  runs  north,  and  they  have  bad  good 
crops  in  that  region  and  adjacent  thereto.  But  in  what  we  consider  the 
sand  region  this  year  we  have  the  best  crops.  They  have  as  much  rain- 
fall as  we  have  right  along  the  river.  We  consider  the  best  farms  are 
along  the  river.  But  this  year  they  are  not  as  good,  and  they  pay  the 
same  attention  to  the  seed.  I  think  we  have  only  three  Sowing  wells 
in  onr  county. 

The  Chairman.  Has  the  land  back  of  the  river  been  tilled  as  much 
as  the  other  1 

Mr.  Purcell.  No.  It  has  not  been  tilled  more  than  four  or  five 
years,  while  the  land  adjacent  has  been  tilled  more. 

The  Chairman.  That  may  have  something  to  do  with  it. 

Mr.  Purcell.  That  may  have  something  to  do  with  it.  But  the 
query  with  me  was,  in  listening  to  the  discussion  of  irrigation,  what 
plan  would  be  adopted  to  hold  the  water  in  a  country  as  fiat  as  is  Bich- 
land  County. 

There  is  probably  not  more  than  an  average  of  3  feet  fall  in  the  bot- 
tom of  the  Bed  Biver  for  a  distance  of  8  miles  west  of  the  river.  The 
land  is  level  and  flat  What  plan  could  we  adopt  in  that  county  for 
holding  the  water  1 

The  Chairman.  Is  there  any  difficulty  in  taking  the  water  out  of  the 
river  if  you  need  it? 

Mr.  Ptjrorll.  No;  the  current  is  very  strong. 

The  Chairman.  And  the  banks  low  1 

Mr.  Ptjrorll.  Tea. 

The  Chairman.  There  would  be  no  difficulty  in  turning  the  river. 

Mr.PrjROELL.  No.    But  how  T    By  constructing  artificial  reservoirs  1 

The  Chairman.  By  turning  the  stream.    That  is  the  first  thing  todo. 

Mr.  Pubcell.  By  diverting  the  stream ! 

TheCHAiRMAN.  Yes;  if  you  have  a  country  of  that  kind,  agoodflow  in 
the  river  and  very  level  off  from  it,  it  would  be  very  little  trouble  to  di- 
vert the  water.  When  yon  have  enough  water  in  the  river,  make  res- 
ervoirs; where  yon  can  not  get  out  the  stream  Where  you  can  have 
artesian  water,  let  that  be  the  system.  Yon  will  have  to  use  your  beet 
judgment.  The  object  to  be  accomplished  is  to  get  the  water  on  the 
land. 
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STATBMKaTT  OF  ELIJAH  BOLBT,  OF  BURLEIGH  COUSTY. 

The  On  airman.  How  long  have  yon  resided  in  Burleigh  County  t 

Mr.  Boley.  Twelve  years. 

Tbe  Chairman.  How  many  years  have  yon  had  good  crops  oat  of 
the  twelve  t 

Mr.  Boley.  Aboot  six,  I  think,  that  we  bave  considered  good  crops  ' 
since  1  have  been  there;  1877, 1878, 1879,  and  1880  were  good  crops; 
1882,  1884,  aud  1886  were  good  crops. 

The  Chairman.  How  has  it  been  since  188S 1 

Mr.  Holey.  Pretty  hard  sinoe  1885. 

Tbe  Chairman.  On  account  of  tbe  drought  1 

Mr.  Holey.  Yes. 

The  Chairman.  Have  yon  in  your  section  considered  the  question  of 
irrigation  1 

Mr.  Boley.  We  have  been  thinking  about  it  considerably,  bat  it  is 
quite  lately.  We  bave  been  expecting  better  seasons  right  along  sines 
1885 ;  1885  was  a  very  good  season. 

The  Chairman.  What  bave  yon  to  say  about  artesian  wells  f 

Mr.  Boley.  I  kuow  but  little  about  them.  I  came  here  more  for  in- 
formation about,  wells  thau  anything  else.  We  think  we  might  have 
wells  on  those  high  lands ;  we  think  they  would  be  of  great  advantage 
to  us ;  we  are  on  pretty  high  land. 

The  Chairman.  In  what  part  of  the  State  is  year  home  1 

Mr.  Boley.  Bight  across  tbe  river  in  Burleigh  Comity,  at  Mandan, 
The  second  bench  across  the  river  is  quite  narrow. 

Director  Powell.  What  is  the  name  of  the  stream  near  you  f 

Mr.  Boley.  Square  Buttea. 

Director  Powell.  What  is  the  one  to  tbe  south  1 

Mr.  Boley.  Hart  Biver  comes  in  south  of  us;  Little  Hart  and  Big 
Hart  and  Cannon  Ball. 

Director  Powell.  Your  farm  is  right  on  the  top  of  the  ridge! 

Mr.  Boley.  Yes. 

Director  Powell.  You  have  not  cultivated  the  low  laud  I 

Mr.  Boley.  lam  not  on  what  they  call  the  low  land  or  second  bench. 
Really,  the  first  of  those  bottoms  they  call  the  first,  and  then  T.  am  on 
the  bench  above  that 

Director  Powell.  I  want  to  get  at  this  idea.  If  I  remember  rightly, 
your  farming  country  there  is  all  on  top  of  the  ridge,  is  it  notf 

Mr.  Boley.  Yes. 

Director  Powell.  And  they  have  not  attempted  anywhere  to  culti- 
vate the  valley  lands  of  Heart  Biver  f 

Mr.  Boley.  I  think  they  have  what  they  call  the  valley.  I  think 
there  is  some  of  that  cultivated.  That  is  what  we  call  the  flat  lands. 
There  is  nobody  cultivating  those  that  I  know  of. 

The  Chairman.  You  have  not  tried  wells  in  that  direction  T 

Mr.  Boley.  No.  I  have  not  dag  wells  over  30  feet  deep.  I  have 
dug  some  of  those  32  feet  deep  and  24  feet  deep.  We  are  right  there 
close  to  tbe  river,  and  from  20  to  30  feet  we  will  get  water.  We  aw 
inclined  to  think  it  is  on  account  of  seepage  from  the  river.  We  have 
not  struck  any  veins  of  water;  it  seems  to  sink  in  all  around. 
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STATEMENT  07  GEOBGE  PEOPLES,  0?  JUNDAN,  BUELEIGH 
COUNTY. 

The  Chairman.  Yon  are  a  coal  miner  T  ' 

Mr.  Peoples.  I  work  at  almost  everything. 

The  Chairman.  Do  you  know  anything  about  the  crops,  whether 
tbey  have  been  affected  in  your  vicinity? 

Mr.  Peoples.  Well,  I  think  they  are  affected  greatly  by  drought.  If 
we  had  rains  and  the  ground  was  dampened,  we  would  have  good  crops. 

The  Chairman.  Have  you  considered  any  mode  of  watering  the  land  T 

Mr.  Peoples.  I  think  there  is  a  good  chance  of  irrigating  all  the  land 
vest  of  the  Bed  River. 

The  Chairman.  What  kind  of  a  chance  1 

Mr.  Peoples.  By  irrigating  from  the  Gannon  Ball  and  the  two  Heart 
Rivers. 

The  Chairman.  Do  they  ran  water  in  the  spring  f 

Mr.  Peoples.  Yes;  there  is  always  water  in  them.  They  are  springy 
at  the  bead. 

The  Chairman.  Then  yon  have  a  very  easy  problem  before  yon  t 

Mr.  Peoples.  Yes;  if  we  had  the  means  to  settle  it. 

The  Chairman.  Are  yon  getting  oat  coal  at  Mandan  1 

Mr.  Peoples.  Twenty-three  miles  from  Mandan. 

The  Chairman.  Have  yon  a  good  vein  1 

Mr.  Peoples.  From  three  feet  and  a  half  to  seven  feet. 

The  Chairman.  What  kind  of  coal  1 

Mr.  Peoples.  Lignite. 

The  Chairman.  Does  it  born  apt 

Mr.  Peoples.  It  makes  a  good  tire. 

The  Chairman.  What  kind  of  ashes  does  it  leave  t 

Mr.  Peoples.  White  ashes ;  no  clinkers. 


STATEMENT  OF  T.  8.  UNDERBILL,  OF  STARE  COUNTY. 

The  Chairman.  Where  is  Stark  County  f 

Mr.  Cnderhill.  It  is  next  west  from  here. 

The  Chairman.  Commencing  where  from  Bismarck  f 

Mi.  Underhtll.  Seventy-five  to  80  miles  west. 

The  Chairman.  Will  yon  describe  that  county! 

Mr.  Qnderhill.  It  takes  in  the  headwaters  of  these  streams — the 
Heart  on  the  south  and  the  Knife  on  the  north. 

The  Chairman.  Do  they  furnish  mnoh  water. 

Mr.  Underbill.  Constant  streams  of  water.  Stark  County  em- 
braces the  headwaters  of  the  Knife.  About  the  center  of  the  comity, 
along  which  the  railroad  rnns,  is  the  divide  between  the  north  and 
south.    Two  miles  from  the  railroad  is  a  number  of  streams. 

The  Chairman.  Is  there  any  difflcnly  in  diverting  that  water  and 
putting  it  upon  the  land  T 

Mr.  Underhill.  To  a  limited  extent  I  think  not.  These  streams  are 
moderate  during  the  dry  season  and  waste  away  before  reaching  the 
river. 

The  Chairman.  Could  not  the  water  be  stored  in  reservoirs  in  the 
dry  season. 

.  Mr.  Cnderhill.  After  talking  to  Major  Powell  I  think  it  is  prac- 
ticable to  make  reservoirs  of  those  basins  and  lakes.    But  the  water 
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could  not  be  available  for  a  large  area  of  country,  because  we  are  in  bo 
many  ranges,  and  ridges,  and  divides,  and  our  river  bottoms  are  limited 
in  extent. 

Tbe  Chairman.  When  yon  have  learned  the  great  benefit  of  irriga- 
tion yon  will  find  a  good  many  places  where  you  can  store  water. 

Mr,  Unijkruill.  And  bold  it.  In  thiB  soil  where  springs  leak  away, 
would  not  a  large  body  of  water  follow  that  and  sink  deep  into  tbe 
ground  1 

Tbe  Chairman.  If  you  make  tbe  reservoirs  to  sink,  yes.  Bat  if  yon 
make  the  reservoirs  up  ou  one  side  where  there  is  no  subterranean 
channels  it  would  not.  You  would  not  want  to  bnild  a  reservoir  overs 
channel  where  it  would  soak  out. 


STATEMENT  OF  A.  0.  WHIPPLE,  DEVIL'S  LAKE  CITY. 

The  Chairman.  Where  is  Devil's  Lake  City  t 

Mr.  Whipple;.  It  is  on  the  north  shore  of  tbe.  lake. 

The  Chairman.  In  what  part  of  the  State  is  that? 

Mr.  Whipple.  About  90  miles  east  of  Grand  Porks,  on  the  Manitoba 
road  leading  to  Helena. 

The  Chairman.  What  is  the  condition  of  your  country;  does  it  re- 
quire irrigation  I 

Mr.  Whipple,  I  should  think  it  did.  Thin  year  we  have  lost  all  oar 
crops.    1  do  not  know  where  we  are  going  to  get  water. 

Tbe  Chairman.  What  are  the  facilities  for  getting  water  t 

Mr.  Whipple.  I  do  not  know ;  perhaps  ou  the  west,  coming  oat  of 
tbe  mountains  in  the  spring. 

The  Chairman.  Hare  yon  ever  considered  the  feasibility  of  storing 
water  in  the  ponds  f 

Mr.  Whipple.  No. 

The  Chairman.  You  have  water-sheds ? 

Mr.  Whipple.  I  suppose  we  have;  but  Devil's  Lake  has  no  inlet  or 
outlet. 

The  Chairman.  How  deep  is  that  hike  1 

Mr.  Whipple.  Under  the  bluffe  it  is  quite  deep. 

Tbe  Chairman.  How  much  area  does  it  cover? 

Mr.  Whipple.  Fifty-five  miles  by  15  miles. 

The  Chairman.  And  is  it  so  low'  that  yon  could  not  get  an  outlet  t 

Mr.  Whipple.  No  ;  we  would  not  have  any  trouble  about  an  outlet; 
several  years  ago  there  was  an  ontlet  into  the  Bed  River,  where  it  enters 
into  Fargo. 

The  Chairman.  Why  do  yon  not  secure  an  ontlet  1 

Mr.  Whipple.  We  do  not  wish  to  do  it;  we  want  that  lake  there; 
there  has  ueen  no  overflow  of  that  lake  for  tbe  last  fifteen  or  twenty 
years. 

Tbe  Chairman.  If  an  outlet  were  cut  yon  could  then  draw  the  water 
off  in  dry  seasons  for  irrigation ;  you  could  have  a  dam  to  stop  up  the 
outlet  and  let  the  lake  fill  again. 

Mr.  Whipple.  The  last  year  that  lake  has  receded ;  it  is  28  feet  lower 
on  its  shores  than  it  was  22  years  ago. 

The  Chairman.  And  it  will  continue  on  until  you  have  rainy  seasons' 

Mr.  Whipple.  Yes. 

The  Chairman.  Then  it  will  fill  again? 

Mr.  Whipple.  I  hope  so. 

The  Chairman.  That  stream  has  too  much  salt  in  it  for  irrigation  1 
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Mr.  Whipple.  If  you  regard  it  so.  It  tastes  like  that  German  bitter 
water,  if  yon  are  familiar  with  that. 

The  Chairman.  You  can  not  irrigate  with  salt  water  because  it  kills 
vegetation. 

Mr.  Whipple.  There  are  streams  coming  oat  of  the  mountains  that 
could  be  made  available.  There  are  natural  coulees  that  flow  into  this 
lake,  and  in  1883  those  were  large  lakes,  so  that  steamboats  could  run 
up  20  or  30  miles.    Now  they  are  dry. 

The  Chairman.  If  an  engineer  familiar  with  the  turning  of  water  and 
storing  water  could  make  an  examination  and  point  out  how  to  irri- 
gate, do  you  think  your  people  would  undertake  itt  I  mean,  of  course, 
if  the  plans  were  feasible. 

Mr.  Whipple.  I  do  not  know  that  they  would.  We  hare  had  an 
engineer  to  examine  the  altitude  of  the  lake  out  of  town  for  the  purpose 
of  giving  us  some  water,  and  he  did  not  find  the  flow  sufficient.  That 
is  a  fresh-water  lake. 

The  Chairman.  How  much  of  a  fresh-water  lake  have  you  1 

Mr.  Whipple.  It  is  6  miles  long  and  a  mile  or  two  wide. 

The  Chairman.  Has  that  an  outlet! 

Mr.  Whipple.  It  has  an  outlet  when  it  overflows,  running  into  the 
bed  of  a  coulee  and  from  there  into  Devil's  Lake. 

The  Chairman.  Do  you  not  think  there  could  be  some  plan  devised 
for  getting  the  water  of  Devil's  Lake  and  the  other  lake  onto  the  land  1 

Mr.  Whipple.  We  have  not  water  enough.  We  have  no  water  in 
the  spring.  It  was  lower  in  the  spring  than  in  the  fall.  We  have  had 
no  difficulty  in  our  section  except  this  year. 


STATEMENT  OF  V.  B.  NOBLE,  OF  BOTTENEAU  COUNTY. 

The  Chairman.  Is  irrigation  required  in  your  county  t 

Mr.  Noble.  It  is  this  year. 

The  Chairman.  It  never  has  been  before  t 

Mr.  Noble.  Never  before,  since  I  have  been  there. 

The  Chairman.  How  long  have  you  been  there f 

Mr.  Noble.  Since  1880.  And  settlers  who  have  been  there  since 
1883  say  there  has  been  no  necessity  for  irrigation  except  this  year. 

The  Chairman.  Botteneau  County  is  at  about  the  one  hundredth 
meridian  t 

Mr.  Noble.  The  hundredth  meridian  of  west  longitude. 

The  Chairman.  You  have  several  lakes  there  f 

Mr.  Noble.  They  are  in  the  Turtle  Mountains;  and  those  lakes  might 
be  used  for  irrigating  purposes ;  they  are  from  400  to  800  feet  higher 
than  the  main  land. 

The  Chairman.  They  would  make  splendid  reservoirs.  Is  there  a 
large  number  of  those  lakes  1 

Mr.  Noble.  Yes  ;  quite  a  number  of  them. 

The  Chairman.  What  extent  of  agricultural  lands  are  below  those 
lakes,  and  what  extent  could  it  be  irrigated  if  they  were  used  for  reser- 
voirs t 

Mr.  Noble.  Do  you  mean  the  area  they  could  reach  t 

The  Chairman.  Yes. 

Mr.  Noble.  The  area  they  could  reach  would  exhaust  the  lake.  The 
mountains  rise  up  from  the  prairie  virtually  from  about  60  miles  long 
and  25  miles  wide,  in  an  oval  shape  and  all  the  country  around  south 
of  them.    Of  course,  they  are  right  on  the  boundary  line ;  part  of  them 
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on  the  Canadian  side,  and  the  land  on  this  side  is  prairie  land,  much 
lower  than  the  mountains. 

The  Chairman.  Do  you  not  think  yon  have  described  a  district  where 
irrigation  is  quite  easy,  if  yon  want  it  f 

Mr.  Noble.  Why,  certainly ;  I  think  that  country  could  be  irrigated 
from  the  mountain  quite  easily.  Of  course  the  mountain  streams  for 
the  past  live  years  have  been  drying  up  very  rapidly.  Places  where 
there  were  large  lakes  are  now  quite  dry. 

The  Chairman.  Ton  expect  tbein  to  remain  dry  until  the  seasons 
have  changed,  aud  then  you  expect  them  to  fill  again.  They  have  been 
doing  that  always  heretofore. 

Mr.  Noble.  They  have  beeu  doing  that  always.  As  soon  as  we  get 
a  good  snow -fall  or  rain-fall  they  will  fill  again. 

STATEMENT  OF  E.  M.  PAUL80H,  OF  XAYVHLE,  TRAIL  COTOTY. 

The  Chairman.  How  much  water  does  the  well  at  your  place  dis- 
charge t 

Mr.  Paulson.  They  claim  that  it  is  from  four  to  five  thousand  bar- 
rels in  tbe  twenty-four  hours. 

The  Chairman.  How  far  will  it  spurt  up! 

Mr.  Paulson.  Twenty-two  feet. 

The  Chairman.  Of  what  depth  is  the  well! 

Mr.  Paulson.  Three  hundred  and  fifty-five  feet  nine  inches. 

STATEMENT  07  W.  H.  HOWE,  OF  DICKEY  COUHTY. 

The  Ce  airman.  In  what  part  of  the  State  is  Dickey  County  t 

Mr.  Rows.  The  southern  part.  It  lies  almost  immediately  south  of 
Jamestown. 

The  Chairman.  On  the  James  Biverf 

Mr.  Kowe.  The  James  River  flows  through  the  eastern  portion  of  it. 

The  Chairman.  How  does  the  drought  affect  that  section  of  the 
country  t 

Mr.  Kowk.  In  the  southern  portion  we  were  affected  very  seriously 
this  year. 

Tbe  Chairman.  How  long  have  you  lived  there! 

Mr.  Kowe.  Since  1882. 

The  Chairman.  How  long  have  you  been  affected  by  tbe  drought! 
How  long  has  it  beeu  since  you  have  had  poor  crops  t 

Mr.  Rows.  I  will  state  it  this  way :  In  1882,  1885,  and  1888  we  had 
sufficient  rain-fall  for  crops,  and  droughts  the  other  years. 

Tbe  Chairman.  Have  you  ever  considered  the  question  of  irrigation 
in  your  county! 

Mr.  Rows.  We  have  so  much  so  that  we  have  a  local  organization 
in  the  county  to  consider  tbe  subject. 

The  Chairman.  Have  yon  thought  of  tbe  feasibility  of  artesian 
wells  ! 

Mr.  Uowk.  At  Ellendale  they  have  an  artesian  well. 

The  Chairman.  To  what  depth  did  you  go  for  that  well ! 

Mr.  Rowe.  Somewhere  in  tbe  vicinity  of  1,000  feet. 

The  Chairman.  Through  what  material  did  you  go  immediately  be- 
fore you  struck  the  water  ! 

Mr.  Rowe.  I  think  a  hard  surface,  shale,  and  then  the  water  was 
found  in  sand  or  gravel. 
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The  Chairman.  White  sandstone  I 
Mr.  Howe,  Yes,  sir;  I  think  white  Band. 
The  Chaikman.  How  deep  did  you  go  into  that  sandt 
Mr.  Eowe.  I  could  not  say.    The  well  has  a  pressure  of  125  pounds 
to  the  square  inch. 
The  Chairman.  What  is  the  size  of  the  well  1 
Mr.  Bowe.  It  is  a  4-inch  bore. 
The  Chairman.  It  furnishes  considerable  water) 
Mr.  Bowe.  Yes;  quite  a  volume. 

The  Chairman.  Are  there  any  streams  that  could  be  turned  in  your 
county  1 

Mr.  Bowk.  I  will  state  that  in  the  Western  portion  of  the  county, 
the  western  interior  townships,  in  what  we  call  the  ooteaux,  rising  from 
those  hills  are  various  little  branches  of  what  is  called  the  Kim,  the 
North  and  South  Branches  of  the  Blm  and  Maple  rivers.  They  flow 
east  to  the  center  of  the  county  and  there  turn  off  into  South  Dakota. 
The  channels  of  those  branches  usually,  when  flowing,  are  quite  deep, 
and  in  the  other  places  right  along  from  those  hills  the  water  could  be 
stored.  I  do  not  know  any  other  way  that  the  water  could  be  stored. 
The  Chairman.  Beservoirs  conU  be  formed  there! 
Mr.  Bowe.  Yes.  Bat  this  Little  Maple  fliver,  after  leaving  the  hills 
5  or  6  miles,  commences  to  form  pools.    It  is  not  flowing  this  year. 

The  Chairman.  Yon  might  enlarge  those  pools  by  dams  and  then 
take  the  water  out. 

Mr.  Bowe.  This  little  river  could  be  readily  dammed  and  made  to 
retain  the  water  in  the  spring,  but  it  could  not  be  raised  over  the  bluffs 
onto  the  table-lands. 

Mr.  Whipple,  (of  Ramsey  County).  I  wish  to  call  attention  to  an 
artesian  well  in  onr  town.    We  got  down  1,500  feet  and  came  to  sand; 
in  fact,  went  into  sand  a  long  distance,  perhaps  50  feet. 
The  Chairman.  What  kind  of  sand'was  it' 

Mr.  Whipple.  As  white  an  that  marble.  (Indicating  the  top  of  a 
center  table.] 

The  Chairman.  What  did  your  drill  go  through  before  it  came  to 
the  sand  I 

Mr.  Whipple.  I  do  not  know.    When  we  got  to  the  sand,  when  the 

well  was  from  180  to  200  feet  deep,  we  had  good  water;  afterward  the 

eand  commenced  to  choke  up  the  pipe,  when  it  was  suggested  by  the 

men  sinking  the  well  that  we  put  down  a  4  inch  pipe,  the  other  being 

a  3-inch  pine;  we  have  a  flow  of  water  now  that  resembles  milk,  with  a 

pressure  of  about  70  pounds  to  the  inch;  it  does  not  amount  to  much, 

and  is  growing  less  and  less  because  of  the  sand  that  is  filling  it  up. 

They  commenced  the  construction  of  that  well  about  October  or  last  of 

September,  and  they  worked  all  winter  to  get  rid  of  the  saud ;  the  sand 

is  beautiful  when  the  water  is  dried  out  of  it ;  the  result  is  our  well  is  a 

failure  after  costing  $12,000. 

The  Chairman.  You  say  you  got  a  stronger  flow  below  tbe  sand  T 

Mr.  Whipple.  Yes ;  at  200  feet  the  sand  came  np  in  the  pipe ;  it  took 

a  week  to  get  it  ont    The  suggestion  of  an  inside  pipe  came  through 

an  expert  from  Chicago,  but  it  was  of  no  assistance  and  it  was  taken 

oat    The  cost  of  the  pipe  was  as  much  as  the  boring  of  the  well. 

Tbe  Chairman.  You  did  not  try  putting  down  a  perforated  pipe  1 

Mr.  Whipple,  No. 

The  Chairman.  You  have  not  tried  the  experiment  of  patting  down 
a  pipe  prepared  for  that  purpose  T 
Mr,  Whipple.  No.    We  took;  out  the  inside  pipe, 
i:«  a  l— _8 
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STATEMENT  OP  J.  J.  LUCE,  OF  HEW  SALEM,  MOBTOH  COUHTY. 

The  Chairman.  What  information  can  yon  give  ns  1 

Mr.  Luck.  Our  country  probably  could  not  be  irrigated  from  streams, 
as  it,  is  a  kind  of  high  rolling  country  ;  but  it  has  lots  of  hollows,  and 
if  artesian  wells  could  be  sunk  that  would  afford  a  sufficient  flow  of 
water  to  fill  these  basins  and  succession  of  ponds  we  could  irrigate 
pretty  nearly  the  whole  country. 

The  Chairman.  That  is  to  say  if  the  artesian  wells  would  furnish 
sufficient  water  T 

Mr.  Lock.  Tea. 

The  Chairman.  Suppose  they  would  not,  could  you  do  something  in 
the  way  of  saving  the  storm  water  I 

Mr.  Luck,  Yes;  we  could  save  some,  and  some  of  the  little  creeks 
could  be  banked  up,  and  the  water  in  them  could  be  saved.  In  that  way 
quite  a  good  deal  of  the  country  conld  be  irrigated,  bat  not  all  of  it 


The  committee  resumed  session  at  7  p.  m. 

Present,  Messrs.   Stewart  (chairman)   and   Eeagan;   also  Director 
Powell. 


The  Chairman.  What  !b  yonr  occupation  T 

Mr.  Turner.  I  am  manager  of  the  Mandan  Boiler  Mill  Company. 

The  Chairman.  How  long  have  yon  resided  in  Maudan  T 

Mr.  Turner.  About  one  year,  but  I  have  lived  three  years  in  Da- 
kota. 

The  Chairman.  In  what  part  of  Dakota  have  yon  resided  ? 

Mr.  Turner.  I  was  traveling  in  the  eastern  section,  along  through 
the  Bed  Biver  Valley  particularly  and  as  far  west  as  the  James  River. 
I  had  no  knowledge  of  the  West  Missouri  country  until  about  a  year 
ago.  About  the  1st  of  January  last  1  became  interested  in  the  Mandan 
Boiler  Mill  Company  and  was  appointed  manager  of  their  mill. 

The  Chairman.  Are  you  now  quite  familiar  with  this  country  west 
of  the  river  1 

Mr.  Turner.  Yes,  sir. 

The  Chairman.  State  whether  or  not  it  suffers  from  want  of  moist- 
ure! 

Mr.  Turner.  It  suffers  very  materially  from  want  of  moisture. 
The  roller  mills  were  built  three  years  ago,  with  a  capacity  of  three 
hundred  barrels  a  day,  which  would  require  300,000  bushels  of  wheat. 
We  have  not,  however,  been  able  to  get  anything  like  that.  We  have 
tracts  of  land  amply  able  to  provide  us  with  wheat  for  ten  snch  mills 
if  we  had  tbe  necessary  water.  This  spring — that  is  to  say,  about  the 
last  of  May  and  first  of  June— we  anticipated  that  we  would  have  a 
crop  of  half  a  million  bushels.  Then  the  hot  winds  came,  or,  as  some  peo- 
ple here  call  them,  the  chiiiooks,  and  in  three  days'  time  our  crops  were 
reduced  to  75,000  bushels  west  of  the  river,  according  to  the  best  esti- 
mates that  we  have  been  able  to  make.  There  was  no  moisture  what- 
ever in  the  atmosphere  duriug  that  time.  The  wheat  crop  was  fatally 
injured.  The  flax,  which  was  ripening  about  the  1st  of  July,  escaped, 
and  is  doing  better.  Oats  promised  fairly  well.  The  hay  crop,  which 
came  after  the  chinooks,  is  doing  fairly  well  now. 
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The  Chairman.  What  are  facilities  for  furnishing  water  for  irriga- 
tion 1  Have  you  looked  into  that  at  all  T  Have  you  any  streams  that 
can  be  diverted  or  places  where  water  caii  be  stored  1 

Mr.  Turner.  From  my  knowledge  of  the  country  I  should  say  not, 
because  oar  streams  run  through  low  lauds,  and  are  weak  in  the  sum- 
mer time. 

The  Chairman.  Ton  would  have  to  store  water  from  the  small  streams 
in  order  to  have  water  during  the  irrigating  seasons  f 

Mr.  Turner,  Yes,  but  the  character  of  the  country  is  such  that  I 
doubt  whether  reservoirs  would  be  feasible.  , 

The  Chairman.  You  have  flat  land,  have  you  not  T 

Mr.  Turner.  Between  our  hills  only.  The  surface  of  the  country  is 
rolling.    There  is  very  little  flat  land,  except  on  plateaus. 

The  Chairman.  Do  you  not  suppose  that  you  could  And  on  every 
quarter  section  a  place  for  a  reservoir  !  Snppo.se  yon  wanted  to  make 
a  flsli  pond  for  pleasure,  could  you  not  find  a  place  for  it  1 

Mr.  Turner.  Hardly  on  every  quarter  section.  But  I  think  we  could 
on  every  half  section,  by  dividing  a  section  into  two  probably  diago- 
nally.   On  some  sections  we  might  nod  a  hole  for  that  purpose. 

The  Chairman.  Bo  you  want  a  hole  for  that  purpose  1  What  you 
want  is  a  water-shed,  isn't  it  f 

Mr.  Turner.  Yes,  bat  my  mind  was  miming  in  the  direction  of  arte- 
sian wells,  rather  than  getting  water  from  streams. 

The  Chairman.  My  mind  was  on  the  catchment  idea;  not  in  the  di- 
rection of  artesian  wells.  If  you  had  artesian  wells,  is  there  any  diffi- 
culty about  getting  water  I 

Mr.  Turner.  I  don't  think  so.  I  think  we  could  perhaps  get  artesian 
well  water.  We  have  a  company  organized  now  with  a  view  of  looking 
into  that 

The  Chairman.  That  will  be  very  good.  There  is  a  licit  running 
north  and  south  along  the  James  River  that  probably  would  give  artesian 
water.  The  difficulty  abont  that,  and  I  must  waru  you  to-day,  is  this: 
Many  artesian  wells  are  small,  and  have  but  a  small  water-shed  to  sup- 
ply them.  When  yon  sink  a  good  many  wells  you  exhaust  the  source 
of  supply.  This  is  the  largest  belt  I  ever  saw,  and  if  it  has  its  source 
of  supply  in  the  Rocky  Mountains,  as  we  think  it  has,  it  will  be  of  great 
service.  We  are  now  making  an  examination  of  the  country  with 
the  view  of  conducting  further  surveys  and  explorations  to  ascertain 
what  can  be  done.  In  Dakota  I  think  some  good  work  can  be  done  in 
the  way  of  surveys  and  explorations,  that  will  give  the  people  a  good 
deal  of  information. 

Mr.  Turner.  We  have  something  on  the  west  side  of  the  river  that  we 
don't  have  on  the  east  side,  which  is  coal.  I  also  find  from  my  experi- 
ence in  milling  that  the  alkali  surface  on  lauds  gives  us  a  much  stronger 
berry  of  wheat.  We  have  winds  there  blowing  30  or  40  miles  an  hour 
in  the  summer  season,  and  I  never  saw  any  wheat  in  the  East  that 
wonld  stand  that.  The  nature  of  the  surface-water  is  such  that  the  cat- 
tle will  drink  it  at  some  points,  and  at  some  they  will  not.  We  have,  for 
instance,  in  one  place  a  tube  driven  down  into  the  ground  and  a  pump 
attached  to  it,  and  we  get  water  from  that.  Those  pumps  sustain 
ns.  We  had  a  fire  at  our  place,  and  we  were  able  to  hold  the  flames  in 
check.  That  is  an  evidence  to  as  that  there  is  water  every  where  arouud 
us.  We  have  with  us  to-night  Mr.  Clark,  of  Maudau,  who  is  probably 
the  best  posted  man  in  that  section  of  the  country. 
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STATEMENT  OF  J.  B.  CLARK,  07  KANDAN,  BURLEIGH  C0UHTY. 

The  Chairman.  Please  state  to  the  committee  your  views  with  re- 
gard to  irrigation ;  whether  it  is  needed  in  this  section,  and  how  it  may 
be  obtained  1 

Mr.  Clark.  I  can  not  claim  to  be  an  expert,  or  even  to  be  well  posted 
in  this  matter;  but  my  idea  is,  that  we  must  depend  altogether  upon  ar- 
tesian wells  for  our  supply,  rather  than  our  streams.  Some  sections 
can  be  irrigated  by  the  reservoir  system  from  overflow  or  surface 
water. 

The  Chairman.  For  the  purpose  of  irrigation  there  are  three  sources 
from  which  water  may  be  had:  First,  the  streams,  if  they  can  be  di- 
verted with  ease;  secondly,  reservoirs,  and  those  reservoirs  may  be 
used,  where  there  are  no  streams,  to  save  the  storm  waters— they  may 
be  used  also  for  the  purpose  of  increasing  the  water  in  the  streams, 
letting  the  water  dowu  at  the  proper  time;  third,  artesian  wells.  Where 
you  can  strike  a  good  artesian  belt  yon  can  get  considerable  water. 
From  what  we  have  seen  of  this  artesian  belt  a  little  east  of  here,  if  it 
proceeds  from  the  Rocky  Mountains,  it  is  the  best  artesian-well  belt  in 
this  country,  and  probably  the  best  in  the  world- 
Mr.  Clare.  Undoubtedly  the  trend  of  the  strata  ia  all  due  east, 
judging  from  the  incline  or  dip  of  the  country  from  the  Rocky  Moun- 
tains to  this  point.  The  Missouri  River  is  the  first  material  break  in 
that  slope. 

The  Chairman.  Jamestown,  I  think,  is  supplied  from  the  Rocky 
Mountains,  though  I  may  be  mistaken  in  that.  If  it  ts,  you  have  the 
artesian  belt  here,  of  course. 

Mr.  Clark.  We  think  so,  and  we  are  about  to  test  it  shortly.  But 
that  is  about  the  only  hope  I  have  of  successful  irrigation  here. 

The  Chairman,  I  thought  there  were  sources  of  water  supply  here 
besides  that.  Some  gentlemen  were  speaking  of  some  stream  ruuning 
into  the  river  here  on  the  west  side. 

Mr.  Clark.  About  15  miles  away  we  have  the  Cannon  Ball ;  then 
right  at  the  town  we  have  the  Heart,  and  then  beyond  that  we  have 
the  Butte.    Those  are  none  of  them  strong  streams,  however. 

The  Chairman.  Do  they  go  back  a  long  distance  1 . 

Mr.  Clark.  About  150  miles.  We  can  probably  save  at  the  time  of 
overflow  in  the  Bprin;r  the  surplus  water. 

Mr.  Lucky.  The  banks  east  of  New  Salem  are  at  least  100  feet  below 
the  plateau,  so  that  to  irrigate  from  the  Heart  you  would  need  a  dam 
100  feet  high. 

The  Chairman.  Of  course,  if  the  stream  gets  down  into  a  deep 
canon,  you  can  not  get  it  again.  But  it  seems  to  me  you  can  go  above 
and  save  n  good  deal  on  the  water-sheds,  by  making  dams  and  finding 
low  places  and  bringing  the  water  to  the  plateau.  Could  not  that  be 
donet 

Mr.  Clark.  I  think  so. 

The  Chairman.  If  you  keep  the  water  until  summer  it  would  be  just 
as  well  as  if  it  flowed  during  the  summer  season  T 

Mr.  Clark.  Undoubtedly, 

The  Chairman.  If  yon  have  streams  of  that  kind  you  had  better 
experiment  with  them. 

Mr.  Clark.  I  have  some  figures  here  giving  the  altitudes.  Those 
waters  rise  at  the  divide.  Freiburg  ia  136  miles  west  of  here  by  rail. 
The  altitude  of  that  place  is  2,800  feet,  while  the  altitude  of  Mandaa  is 
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1,625  feet.  So  that  we  have  in  that  136  miles  a  fall  of  1,175  feet.  That 
applies  to  tbe  river  Heart  especially. 

The  Chairman.  What  is  the  other  stream  1 

Mr.  Clark.  The  Cannon  Ball.  That  is  tbe  dividing  line  between 
the  northern  limit  of  tbe  eastern  reservation  and  our  county. 

The  Chairman.  Then  there  are  three  or  four  of  those  streams.  What 
is  the  character  of  the  land  between  them  and  tbe  plateau  f 

Mr.  Clare.  Tbe  land  is  broken.  There  are  some  tracts  of  level  land 
or  plateaus,  and  then  there  is  some  land  which  is  very  much  broken. 

The  Chairman.  By  surveying  yon  conld  probably  find  a  line  for  a 
ditch.  Yon  could  get  a  ditch  on  tbe  high  ground,  and  then  the  water 
might  percolate  from  it  1 

Mr.  Clark.  Perhaps  so. 

Tbe  Chairman.  It  seems  to  me  that  it  would  be  a  good  idea  for  the 
people  here,  situated  as  you  are,  to  send  somebody  to  Utah  and  Mon- 
tana and  take  a  look  at  what  has  been  done  there.  If  necessary  you 
could  send  for  some  man  who  has  bad  experience  and  is  familiar  with 
the  practical  bearings  of  the  question.  You  can  learn  more  by  seeing 
things  than  by  talking  about  them. 

Mr.  Clare.  That  is  so.  Everybody  has  theories,  but  that  does  not 
bring  tbe  things  down  to  practical  knowledge.      • 

The  Chairman.  1  think  that  if  you  had  two  or  three  practical  en- 
gineers from  Colorado  and  California  who  know  all  about  irrigation, 
they  would  be  worth  a  good  deal  to  you.  It  took  tbe  people  of  those 
States  a  quarter  of  a  century  to  find  out  what  they  now  have.  So  far 
as  you  are  concerned  you  don't  want  to  wait  a  quarter  of  a  century. 

Mr.  Clark.  Ho,  sir;  we  are  tired  already  of  waiting  so  long. 

STATEMENT  OP  JAMES  BELLOWS,  OF  KANDAN,  BURLEIGH  COTOTY. 

The  Chairman.  You  have  resided  in  Mandan  how  long  T 

Mr.  Bellows.  Ten  years.  I  am  one  of  the  oldest  inhabitants  there 
now. 

The  Chairman.  You  are  doubtless  acquainted  with  the  country  about 
beret 

Mr.  Bellows.  I  built  the  railroad  from  tbe  Missouri  River  to  tbe 
Yellowstone.    That  gives  me  some  knowledge  of  the  lay  of  tbe  laud. 

The  Chairman.  What  do  yon  say  about  the  necessity  of  irrigating 
that  country  T 

Mr.  Bellows.  During  the  ten  years  we  have  been  here  we  have  had 
two  good  crops.  Every  other  year  we  have  had  very  fine  prospects  but 
the  long  drought  has  deprived  us  of  the  small  grains,such  as  wheat  and 
oats.  This  year  we  thought  we  were  going  to  have  good  crops.  The 
crops  that  were  on  low  ground  and  were  put  in  pretty  deep,  seemed  to 
withstand  the  dry  season  better  than  tbe  others. 

The  Chairman.  Are  you  an  engineer  f 

Mr.  Bellows.  No,  sir. 

The  Chairman.  From  what  you  have  seen  of  the  country,  would 
there  be  any  difficulty  is  irrigating  some  of  this  laud  from  these 


Mr,  Bellows.  Not  if  we  had  money  enough  with  which  to  do  it. 

The  Chairman.  It  does  not  take  money ;  it  takes  work. 

Mr,  Bellows.  Well;  work  costs  money.  There  is  no  doubt  but  what 
we  could  bring  water  from  the  head  waters  of  the  Heart  River  on  to 
Cnster  Flats,  and  on  to  the  rise  of  the  land.     Across  the  river  we  have 
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50,000  acres  that  He  300  or  400  feet,  I  suppose,  above  the  Heart  River. 
That  is  a  pretty  piece  of  land,  ami  very  fertile.  If  we  could  get  the 
water  there  on  any  one  spot  we  could  irrigate  the  whole  of  Ouster  Flats. 

The  Chairman.  Could  yon  not  take  the  Heart  River  and  use  it  and 
then  bring  it  down  1  If  itis  like  all  other  streams — the  little  streams 
that  feed  it  find  their  bead  in  hollows  and  tittle  places,  where  you  can 
store  the  waters.    Perhaps  there  are  fifty  or  a  hundred  such  places. 

Mr.  Bellows.  Oh,  yes;  there  are  places  enough  for  storage. 

The  Chairman.  That  wonld  be  a  feasible  scheme,  would  it  not! 

Mr.  Bellows.  No  doubt  of  it 

The  Chairman.  If  the  Government  should  make  surveys  for  yon, 
and  give  you  estimates,  etc.,  wouldn't  they  be  a  great  assistance  to  the 
people  here  1 

Hr.  Bellows.  It  undoubtedly  would.  If  this  section  of  country 
could  have  sufficient  water  it  would  be  found  to  be  a  miue  of  wealth. 

The  Chairman.  An  examination  which  wonld  result  in  showing  how 
these  places  could  be  irrigated  would  enable  the  people  about  here  to 
do  a  good  deal  for  themselves,  would  it  not  1 

Mr.  Bellows.  Yes,  sir. 

The  Chairman.  Who  owns  these  250,000  acres  of  land  t 

Mr.  Bellows.  They  are  owned  almost  wholly  by  the  railroad  com- 
pany. 

The  Chaikman.  They  can  not  own  more  than  one-half  of  it  surely. 

Mr.  Bellows.  I  mean  that  it  is  unsold  land,  except  a  small  portion 
of  it,  after  you  go  back  pretty  well  from  the  railroad. 

The  Chairman.  I  don't  think  I  ever  saw  snch  an  opportunity  to  make 
money  as  there  is  here,  if  a  man  will  only  get  this  laud  and  irrigate  it. 
The  land  will  not  cost  him  more  than  $1.50  to  $2  per  acre,  and  it  can  be 
made  worth  130  or  $40  an  acre,  mostly  by  labor.  As  quickly  as  yon 
establish  the  fact  that  you  can  reclaim  farms  here,  and  as  quickly  as 
you  let  people  see  what  can  be  done  by  irrigation,  you  will  have  a  great 
msh  into  this  country.    People  will  come  here  from  all  parts  to  settle. 

Mr.  Bellows.  From  results  which  I  have  made  in  my  garden  this 
summer,  I  can  see  that  a  great  deal  can  be  done  by  irrigation.  1  have 
had  plenty  of  water  in  my  garden,  and  I  find  that  I  can  raise  everything 
that  I  want  without  manure  or  anything  of  that  sort. 

The  Chairman.  The  water  of  the  streams  will  keep  your  laud  per- 
petually rich.  In  that  respect  it  is  very  different  from  rain-water. 
This  water  from  the  streams  brings  down  silt  Some  people  spread  the 
water  over  the  land  specially  for  the  purpose  of  fertilization.  They  are 
doing  that  in  France  and  in  other  countries  where  they  have  already 
rain-fall  enough.  They  pnt  on  the  land  water  that  flowed  down  from 
the  mountains,  because  it  brings  this  silt  with  it  The  Valley  of  the 
Nile  has  produced  crops  for  four  thousand  years,  and  has  seldom 
missed  a  crop.  That  laud,  of  course,  is  flooded  every  year.  You  could 
club  together  here,  I  should  think,  and  bnild  a  ditch  of  25  miles  or  so. 
If  you  have  not  water  enongh  to  answer  your  purposes  you  could  bnild 
dams  and  have  a  number  of  reservoirs.  But  if  you  have  a  ditch  dug, 
from  what  I  have  seen  of  the  land  east  of  here,  with  this  clay  subsoil,  I 
believe  yon  can  irrigate  it  at  any  season  of  the  year  and  soak  the  land 
thoroughly,  and  it  wonld  be  sufficient  to  give  you  a  good  crop. 

Mr.  Bellows.  The  land  all  through  liere  has  a  clay  bottom.  There 
are  a  good  many  little  streams  coming  into  the  Heart,  bat  I  suppose 
they  could  flume  them. 

The  Chairman.  Tbey  could  either  do  that  or  dig  around. 
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Mr.  Bellows.  To  dig  around  them  would  require  many  miles  of 
digging. 

The  Chairman.  If  you  get  a  place  where  you  can't  flume,  you  could 
get  a  light  iron  pipe  aud  carry  it  across.  A  very  light  pipe  will  carry 
water  across  these  sullies. 

Mr.  Bellows.  Yes,  sir;  they  are  using  wrought-iron  pipe  now  which 
is  very  cheap.  Tour  suggestiou  is  one  that  had  uot  occurred  to  me  at 
all,  as  I  have  looked  upon  it  as  too  expensive  a  project  for  the  few  of  us 
who  are  here.  The  only  thing  that  occurred  to  us  as  practicable  was 
the  artesian  well. 

The  Chairman.  The  artesian  well  may  be  successful,  and  if  may  be 
all  that  you  want ;  bat  the  experience  of  mankind  as  to  artesian  wells 
is  that  yon  can  not  expect  too  much  water  from  a  large  number  of  them. 
This,  however,  is  the  most  marvelous  belt  of  artesian  well- water, that 
I  have  ever  seen.  After  going  through  a  sedimentary  formation,  they 
strike  a  hard  capping  above  the  water-bearing  stratum,  and  then  they 
strike  a  loose  sandstone  or  coarse  sand,  about  75  feet,  1  believe,  being 
the  greatest  depth  of  it.  That  is  an  immense  water-bearing  stratum,  and 
this  problem  arises  with  regard  to  it :  If  all  that  water  is  supplied  from 
a  small  water-shed  somewhere,  into  which  the  water  has  come  and  in 
which  it  has  remained,  and  if  it  is  without  a  large  continuous  supply, 
then  it  will  fail  in  time.  If,  on  the  contrary,  this  sedimentary  formation 
or  great  bed  of  sandstone  extends  from  that  point  to  the  Rocky  Moun- 
tains, and  is  there  up  tilted,  as  long  as  there  is  a  great  body  of  snow  in 
the  mountains  it  will  probably  continue  to  furnish  an  immense  volume 
ot  water. 

Mr.  Bellows.  The  fact  that  they  get  water  all  the  way  from  Yank- 
ton through  to  Jamestown  is  wonderful. 

The  Chairman.  It  is  very  remarkable,  and  also  that  they  get  it  in 
the  same  body  of  sandstone.  It  comes  from  somewhere  up  here,  and 
it  probably  comes  from  a  long  distance.  I  think  if  yon  people  here 
would  sink  a  well  it  would  irrigate  three  or  four  sections  of  land,  and 
you  would  be  ranch  better  o  flues  t  year  than  yon  are  this. 

Mr.  Bellows.  If  an  artesian  well  is  a  success  here  we  have  lots  of 
farmers  here  that  will  sink  wells  just  for  their  own  farms. 

The  Chairman.  If  they  do  as  well  as  the  other  artesian  wells  we 
have  seen  they  will  do  more  than  water  any  one  farm. 

Mr.  Bellows.  Some  of  the  farms  here  are  preity  large.  Mr.  Lyon, 
who  is  now  present,  has  a  very  large  farm,  and  instead  of  having  a  few 
bushels  of  wheat  be  might  jusfc  as  well  have  forty  to  the  acre.  In  the 
Gallatin  Valley,  through  which  I  passed  one  summer,  I  never  saw  finer 
crops  in  my  life  than  I  saw  there. 

The  Chairman.  Then,  besides  the  raising  of  wheat,  you  can  raise 
everything,  and  you  will  have  an  all-round  farm  on  which  you  can  grow 
corn,  peas,  beans,  tomatoes,  potatoes,  and  everything  that  will  grow  in 
this  latitude.  Besides  that  you  can  have  good  trees.  I  should  think, 
too,  that  this  would  be  a  good  country  for  small  fruits. 

Mr.  Lucky.  They  will  do  well  if  they  are  watered  in  the  dry  season. 
1  have  a  number  of  raspberry  bushes,  and  gooseberry  bushes,  and  other 
berries  of  that  sort.    We  must,  however,  have  water. 

You  have  been  speaking  about  irrigating  the  land  from  Heart  River. 
In  our  country  it  would  be  cheaper  and  better  to  take  the  water  from 
the  Missouri  Biver,  I  think.  That  lies  just  as  high,  and  with  a  big  bend. 
From  the  other  we  can  not  get  the  water  very  far.  The  Missouri  flows 
very  swiftly  and  constantly,  aud  that  would  give  us  irrigation  better 
than  the  Heart  or  auy  other  stream. 
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The  Chairman.  This  question  is  as  to  bow  to  do  it  It  is  one  that 
we  can  not  determine  here.    It  is  an  engineering  question. 

Mr.  Lucky.  I  think  that  if  we  could  get  artesian  wells,  the  way  tbe 
country  lies,  we  could  irrigate  enough  by  sinking  them  on  liigu  points. 

The  Chairman.  If  I  were  liviug  here  I  should  bore  artesian  wells 
with  a  good  deal  of  confidence  that  I  should  get  water. 

Mr.  Bellows.  I  have  great  confidence,  too.  I  am  not  a  geologist, 
however,  although  I  have  associated  a  good  deal  with  geologists,  and 
have  read  considerable  in  geology. 

STATEMENT  07  LYMAH  S.  CAST,  07  HAHDA9,  BURLEIGH  COUHTT. 

The  Chairman.  What  is  yonr  business  f 

Mr.  Cart.  Real  estate. 

The  Chairman.  What  is  tbe  topography  of  the  country  on  the  other 
Bide  of  the  river  T 

Mr.  Cart.  It  is  rather  broken. 

The  Chairman.  Would  there  be  any  difficulty  in  running  a  line  of 
ditch  up  some  of  those  streams  and  getting  water  I 

Mr.  Cary.  I  do  not  think  that  it  is  practicable.  I  do  not  profess, 
however,  to  be  very  competent  to  judge  on  that  subject.  I  have  Always 
been  looking  for  a  place  ou  the  streams  where  we  could  have  a  natural 
pond  or  lake,  some  hollow  place  into  which  water  could  be  turned,  but 
I  never  found  any  that  would  hold  much  water  without  going  to  a  great 
deal  of  expense  to  prepare  it. 

Tbe  Chairman.  Have  you  examined  the  Heart  River  t 

Mr.  Cary.  Yes;  I  have  been  all  over  that  country  thoroughly;  we 
have  been  local  agents  for  the  Northern  Pacific  Railroad. 

The  Chairman.  In  order  to  get  the  water  on  to  this  50,000  acres  of 
land,  spoken  of  awhile  ago,  how  far  would  yoa  have  to  go  up  tbe  river 
so  as'  to  get  to  a  point  in  the  bed  of  the  river  which  would  be  on  a  level 
with  tbe  poiut  at  which  yon  would  want  to  discharge  the  water! 

Mr.  Cary.  I  should  think  probably  60  miles  would  carry  it  there. 
But  it  is  difficult  to  get  there,  because  there  are  so  many  ravines  on  the 
way.  To  run  tbe  iine  level  for  50  miles  east  along  the  bluffs  would  take 
probably  fully  25  miles  of  linear  measure.  Unless  some  provision  was 
made  for  carrying  it  over  the  ravines  I  do  not  think  it  would  be  practi- 
cable. 

The  CnAntMAN.  It  could  be  carried  over  the  ravines  by  means  of 
flumes,  could  it  not  1 

Mr.  Cary.  Probably. 

The  Chairman.  And  by  means,  in  some  places,  of  pipes  ! 

Mr.  Cary.  Yes.  I  should  thiuk  that  could  be  done,  but  that  would 
be  an  expense  greater  than  the  farming  interests  at  the  present  time 
would  warrant. 

The  Chairman.  I  presume  it  would  be  a  great  deal  of  expense.  Is 
there  any  probability  of  going  up  higher  on  the  river  and  taking  tbe 
source  of  it  down ! 

Mr.  Cary.  On  all  the  little  creeks  and  streams  that  might  be  done, 
but  I  think  our  water  supply  is  to  be  looked  for  from  wells.  I  think 
we  could  get  from  the  little  streams  some  water,  but  they  would  soon 
be  exhausted. 

Tbe  Chairman.  Could  yon  not  store  water! 

Mr.  Cary.  Not  without  flooding  the  very  valley  that  you  would  ex- 
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pect  to  irrigate.  I  would  not  expect  to  take  any  of  it  from  tbc  table- 
lands. 

The  Chairman.  You  could  Hood  the  head  of  Et  and  use  the  balance. 
You  would  uot  expect  to  get  it  from  the  table-lands  at  all  T 

Mr.  GABT.  Our  streams  are  long,  and  for  many  miles  from  the 
source  they  are  very  weak. 

The  Chairman.  They  are  not  weak  at  certain  seasons  of  the  year. 

Mr.  Cast.  They  are  strong  in  the  spring.  But  the  flow  is  not  great, 
and  in  order  to  dam  them  to  any  great  extent,  you  would  require  to  get 
quite  an  area. 

Mr.T.  8.  Undkhhill.  If  you  will  allow  an  interruption,  I  would  re- 
mark here  that  we  were  on  these  streams  tiiis  afternoon.  The  sug- 
gestion, Mr.  Cary,  is  whether  or  not  up  on  the  Green  River,  which  is  a 
branch  of  the  Heart,  we  could  not  on  these  headwaters  have  immense 
reservoirs,  sufficiently  high  up  to  bring  them  over  the  table-lands  down 
through  the  whole  country. 

Mr.  Cart.  I  think  that  such  a  thing  could  be  done. 

Mr,  Lucky.  There  would  not  be  supply  enough  to  water  the  whole 
country.  In  order  to  do  that  I  should  say  the  Missouri  would  be  the 
proper  thing. 

Mr.  J.  W.  Shaw.  Wonld  not  that  cost  millions  of  dollars  f 

Mr.  Gary.  If  we  could  get  water  by  artesian  wells,  that  would  be 
the  thing.  * 

The  Chairman.  Tou  could  undoubtedly  get  a  large  amount  of  water. 
But  wbeu  you  come  to  discuss  the  question  of  getting  water  enough  to 
water  the  whole  country,  that. is  hardly  possible. 

Mr.  Cary.  We  have  a  broken  country,  and  I  think  it  could  be  con- 
ducted around  so  as  to  utilize  all  of  the  water  that  could  be  taken, 
without  waste. 

The  Chairman.  I  don't  see  why  yon  need  to  have  any  waste;  if  you 
get  the  water  up  on  a  knoll,  it  could  be  carried  around  in  a  circle  and 
then  brought  down.  This  water  comes  up  so  warm  that  it  wonld  hardly 
freeze  in  winter,  does  it  not  t 

Mr.  Gary.  It  would  freeze  before  it  went  very  far,  in  cold  weather. 

WATEE  AND  DITCH  COMPANIES. 

The  Secretary  of  the  Territory  of  Dakota  filed  with  the  committee 
the  annexed  list  of  irrigation  and  water-storage  companies,  as  recorded 
in  his  ofSce  up  to  August,  1889 ; 

1.  The  Lone  Tree  Ditch  Company,  Rapid  City. 
!.  The  Rapid  Valley  Ditoh  Cotnpanv,  Rapid  City. 

3.  Black  Hills  Ditch  Company,  Rapid  City. 

4.  Bntte  County  Irrigating  Ditch  Company. 

5.  Lower  Rapid  Ditoh  Company,  Rapid  City. 

8.  Bntte  Creek  Irrigating  Ditch  Company,  Bntte  River. 

7.  Brown'*  Irrigating  Ditch  Company,  Rapid  City. 

8.  The  Western  Improvement  Ditch  Company,  Rapid  City. 

9.  The  Elm  Grove  Ditch  Company,  Elm  Grove. 

10.  The  Central  City  Water  Company,  Central  City. 

11.  The  Deodwood  Water  Company,  Dead  wood. 

12.  The  Rapid  City  Water  Works,  Rapid  City. 

13.  Bismarck  Reservoir  and  Water-Works  Company,  Bismarck. 
1*.  Fargo  Water  and  Steam  Company,  Fargo. 

15.  The  Motnal  Water  Company  of  Dakota,  Rapid  City. 

16.  Bismarck  Artesian  Well  and  Water- Works  Company,  Bismarck. 

17.  The  Bear,  Butte,  and  Elk  Creek  Water  Company,  Deodwood. 

18.  OayviUe  Water  and  Mining  Company,  Oayville. 
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19.  The  Black  Hills  Canal  nn.l  Water  Company,  L 
Cul.,  principal  i>)~~  ■  -*'  ' 
H<>ckvilleaiidTe 

efiapldCityT ..,..  ., 

x  Elder  Water  Company,  Piukerlon. 

23.  The  Bay  State  Water-right  and  Ditch  Company,  Lead  City. 

24.  Bear,  Buttes,  Strawberry  and  En  by  Gnlch  Water  Company,  Deadwood. 

25.  The  Bun  ton  and  Little  Rapid  Milling  and  Water-Power  Company,  BochfonL 

26.  The  Butt.'  Irrigating  Ditch  Company,  lintte,  P.  O. 

27.  Rapid  Valley  Irrigating  Company,  Rapid  Citv. 

28.  The  Wacnm  Ditch  and  Flume  Company,  Deadwood. 

29.  Rapid  River  Ditch  and  Improvement  Company,  Eapid  City 


RESOLUTION    AND     MEMORIAL    OF    THE     STATE      COKSTITDTIOKAL      CONVENTION     OF 
NOHTH   DAKOTA. 

Resolved,  That  this  Convention  anbmit  to  the  United  State*  Senate  Committee «n 
Irrigation  and  Reclamation  of  Arid  Land",  the  following  memorial: 

To  tke  honorable  United  Stale*  Senate  Committee  on  ImgaHon  and  Seelamatbrn  of 
Arid  Land*: 

Qkntlemkn :  The  Constitutional  Convention  for  North  Dakota  duly  assembler!  at 
Bismarck  nnder  the  enabling  act  paaaed  at  the  last  session  of  Congress  representing 
the  people  of  North  Dakota,  familiar  with  their  industries  and  pursuits,  with  their 
resources  and  necessities,  has  learned  with  interest  and  gratification  that  it  in  the 
expressed  purpose  of  your  honorable  committee  to  enquire  into  the  needs  of  North 
Dakota  in  tbe  matter  of  artificial  water  supply. 

To  North  Dakota  this  is  a  subject  of  such  exceeding  importance,  that  this  conven- 
tion is  moved  to  memorialize  your  honorable  committee  and  through  yon  the  Senate 
of  the  United  States,  as  follows : 

First.  We  beg  your  attention  to  the  fact  that  tbe  great  fertility  of  the  soil  of  North 
Dakota  has  been  shown  by  many  seasons  of  sufficient  rain-fall. 

Second.  The  superiority  of  the  grain  grown  In  this  soil,  and  especially  of  tbe  wheat, 
is  now  a  matter  of  repute  throughout  the  civilized  world,  and  is  a  contribution  to 
the  fame  of  our  national  resources.  In  the  United  States  this  wheat  is  almost  a  nec- 
essary ingredient  of  fine  flours. 

Third.  That  these  facts  have  attracted  to  North  Dakota  a  population  of  250,000 
earnest,  sober,  law-abiding  people,  possessed  of  a  purpose  to  develop  the  land,  sad 
who  have  already  made  it  a  source  of  wealth  and  importance  to  the  nation. 

Fourth.  That  it  is  now  demonstrated  and  understood  that  the  peculiar  excellence 
of  the  cereals  of  North  Dakota  is  the  result  of  climatic  conditions  as  well  as  of  quali- 
ties of  the  soil;  that  one  of  these  conditions  is  the  dryness  of  tbe  climate,  which, 
however,  in  seasons  of  average  rain-fall  in  the  most  parts  is  not  so  excessive  as  to 
prevent  yield  of  crops  unsurpassed  In  other  parts  of  the  land;  but  that  this  dosirabls 
average  implies  seasons  in  some  parts  of  North  Dakota  of  insufficient  precipitation, 
disastrous  to  agricultural  prosperity  and  discouraging  to  farmers. 

Fifth.  Therefore  we  earnestly  urge  upon  the  honorable  committee  and  upon  tbe 
United  States  Senate  these  considerations : 

(a)  We  recognize  and  approve  the  object  before  your  committee — namely,  the  ini- 
tiation of  investigation  and  certain  work  at  tho  expense  of  the  General  Government 
looking  to  the  establishment  of  reservoirs  or  other  systems  for  the  irrigation  of  lands 
in  need  thereof,  to  the  end  that  the  sreaof  public  agricultural  lands  may  be  greatly 
increased. 

(6)  We  also  realize  the  fact  that  suoh  enlargement  of  area  means  direct  and 
formidable  competition  with  the  industries  of  North  Dakota,  (competition  especially 
to  be  dreaded  since  irrigated  farms  are  the  most  productive  in  the  world),  while 
already  overproduction  has  deprived  farming  of  nearly  all  profit. 

(o)  We  recall  to  your  attention  and  to  that  of  tbe  honorable  body  which  yon  rep- 
resent, the  fact  that  the  people  of  North  Dakota  have  paid  into  the  Treasury  of  the 
United  States  many  millions  of  dollars  for  their  lands,  while  proposed  expenditures 
for  mountain  reso  voire  are  mainly  intended  to  benefit  regions  from  which  compara- 
tively nothing  has  been  received  from  sales  of  agricultural  lauds. 

(d)  While  therefore  we  do  not  question  tbe  benefits  to  accrne  from  expenditures 
for  tbe  mountain  reservoir  systems,  we  feel  justified  in  claiming  some  similar  expen- 
diture for  North  Dakota,  and  a  share  in  the  paternal  solicitude  of  the  Government  to 
this  extent,  namely,  that  suitable  investigation,  to  be  followed  by  experimental  work, 
he  made  in  behalf  of  North  Dakota,  to  ascertain  whether  or  not  it  is  practicable  to 
provide  by  means  of  artesian  wells  sufficient  water  to  eliminate  tbe  dangers  incident 
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to  dry  seasons,  and  to  maintain  the  agricultural  industries  of- the  Statu  on  a  footing 
(or  competition  in  grain  production,  upon  which  its  inhabitants  absolutely  depend 
for  support. 

We  therefore  trust  that  your  honorable  committee  will  give  to  North  Dakota  more 
•hail  a  passing  glance,  that  yon  will  conduct  an  investigation  with  reference  to  its 
resources  and  its  necessities  and  make  a  report  thereon  which  will  result  in  the  de- 
velopment of  the  former  and  secure  if  possible  relief  from  the  latter. 

We  beg  you  to  notice  that  while  there  are  certain  ascertained  artesian  basins  the 
extent  ofsnch  basins  has  not  been  accurately  ascertained. 

Scientific  experiment  and  survey  are  needed  to  determine  this  matter  an  well  as  the 
character  of  the  water  to  be  obtained  and  its  influence  on  vegetation.  Other  essen- 
tial facts  to  be  ascertained  will  suggest  themselves  to  your  committee — the  whole  of 
t  scope  too  great  for  North  Dakota  to  undertake  at  the  expense  of  Its  people  now  en- 
gigti  in  their  early  struggles  to  establish  themselves. 

We  confidently  believe  that  the  outcome  of  such  work  by  the  Government  in  North 
Dakota  will  be  to  return  to  the  Treasury  many  times  the  amount  of  its  expenditure 
in  toe  further  cash  entries  of  government  lauds. 

We  hereby  certify  that  the  within  memorial  was  Introduced  and  passed  by  the  Con- 
stitutional Convention  of  Nortli  Dakota,  and  is  a  part  of  the  permanent  record  thereof. 


Adjourned. 
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Glendive,  Augvtt  G,  1889. 
The  committee  met  pursuant  to  call  of  the  chairman. 
Present:  Messrs.  Stewart  (chairman)  and    Reagan;    also  Director 
Powell. 

STATEMENT  OF  J.  R.  MEADE,  07  GLEHDTVE. 

The  Chairman.  How  long  have  yoa  resided  at  this  placet 

Mr.  Meade.  Since  1880. 

The  Chairman.  Have  yoa  made  any  efforts  in  this  vicinity  to  fertil- 
ize the  land  by  irrigation  f 

Mr.  Meade.  Not  to  any  great  extent.  There  are  some  two  or  three 
ranches  that  are  irrigated. 

The  Chairman.  Where  1 

Mr.  Meade.  Mr.  Bennett  has  a  ranch  on  the  other  side  of  tbe  river, 
about  It)  miles  from  town. 

The  Chairman.  Above  or  below  the  town. 

Mr.  Meade.  Above. 

The  Chairman.  To  what  extent  has  he  irrigated  and  with  what  sac- 
cess  1    Have  you  ever  seen  the  ranch  f 

Mr.  Meade.  Yes;  but  I  have  not  seen  it  in  the  dry  season.  His 
creek  goes  dry  when  he  wishes  to  irrigate.  If  it  does  not  go  dry  about 
the  1st  of  August,  it  is  a  success.  But  it  generally  goes  dry  just  as  be 
wauts  to  use  it.  Down  the  river  75  miles  Mr.  Dunlap  has  a  stream 
of  water,  and  I  understand  it  is  a  success.  He  uses  his  farm  for  raising 
crops:  corn,  potatoes,  oats  and  all  kinds  of  vegetables. 

The  Chairman.  What  kind  of  hay  does  he  cultivate  T 

Mr.  Meade.  Timothy  and  wild  grass. 

The  Chairman.  How  successful  has  he  been  in  that  direction  1 

Mr.  Meade.  I  understand  the  timothy  is  2  tons  to  the  acre. 

The  Chairman.  Have  you  ever  raised  alfalfa  in  this  vicinity  T 

Mr.  Meade.  If  alfalfa  has  been  put  in,  it  is  not  to  my  knowledge. 

The  Chairman.  Has  anybody  tried  to  cultivate  it  T 

Mr.  Meade.  That  lean  not  answer. 

The  Chairman.  Where  does  Mr.  Dunlap  get  his  water  T 

Mr.  Meade.  It  is  from  a  spring. 

The  Chairman.  He  has  not  tried  to  burn  the  water  from  the  river! 

Mr.  Meade.  No;  it  is  water  from  his  spring. 

The  Chairman.  I  believe  yon  said  there  were  three  parties  who 
were  irrigating. 

Mr.  Meade.  There  are  several  on  a  small  scale,  but  I  think  those 
two  are  the  only  ones  whom  we  consider  as  having  sufficient  water. 

The  Chairman.  What  distance  is  it  from  tbe  commencement  of  these 
valleys  up  the  river  to  the  Missouri  River  1 

Mr.  Meade.  Prom  here  to  the  Missouri  BiverT  ; 
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The  Chairman.  No;  where  the  valley  commences  vest,  above,  to 
where  you  get  to  the  Missouri  River,  below. 

Mr.  Meade.  I  should  say  from  Livingstone,  the  month  of  the  river, 
three  or  four  hundred  miles. 

The  Chairman.  Have  yon  ever  estimated  the  average  width  of  the 
valley  land! 

Mr.  Meads.  Four  or  five  miles  it  would  be,  in  my  opinion— proba- 
bly from  3  to  S  miles. 

The  Chairman.  It  would  average  4  miles,  would  it  1 

Mr.  Meade.  I  should  think  it  would. 

The  Chairman.  Is  it  all  level  land  on  both  sides  1 

Mr.  Meade.  I  should  take  it  to  be  for  3  miles. 

The  Chairman.  Three  miles  in  width  and  400  miles  in  length,  wonld 
be  1,200  square  miles. 

Mr.  Meade.  That  is  only  an  estimate. 

The  Chairman.  How  many  acres  wonld  that  be — 768,000  acres  of 
lsco,  would  it  not  1 

Mr.  Meade.  That  is  a  large  body  of  land. 

The  Chairman.  So  far  as  you  have  examined,  this  land  is  all  smooth 
and  level  t 

Mr.  Meade.  Yes.  I  sfaonld  say  that  the  Yellowstone  Valley  in  this 
vicinity  was  40  miles  in  length ;  tube  bad  lands  then  come  in,  as  they  do 
here. 

The  Chairman.  But,  then,  there  is  a  valley  on  one  side  or  the  other  T 

Mr.  Meade.  In  nearly  every  case,  yes.  For  instance,  by  the  Yellow, 
atone  River  there  would  be  bad  lands  for  30  miles  and  over,  and  then 
there  wonld  be  good  lands  on  the  other  side. 

The  Chairman.  I  believe  there  are  some  lands  op  in  the  valley  where 
they  do  irrigate  t 

Mr.  Meade.  I  understand  so. 

The  Chairman.  Have  you  ever  seen  them ! 

Mr.  Meade.  Yes. 

The  Chairman.  Where  is  that! 

Mr.  Meade.  At  Billings.  They  have  a  ditch  at  Billings.  I  have 
never  seen  it  to  any  great  extent  except  from  the  cars. 

The  Chairman.  Have  any  steps  been  taken  to  reclaim  this  land  by 
irrigation  t 

Mr.  Meade.  Sot  to  my  knowledge;  not  to  any  extent.  Nothing  has 
been  done  in  the  way  of  water  from  the  Yellowstone  River — only  from 
the  local  streams.  There  are  three  places  where  they  irrigate  largely ; 
bat  I  suppose  there  are  a  dozen  places  where  they  irrigate  by  springs. 

The  Chairman.  What  kind  of  crops  do  you  plant  here  1 

Mr.  Meade.  Com  is  small,  on  the  average;  not  as  large  as  the  Illinois 
corn,  but  it  will  run  30  bushels  to  the  acre.  There  are  potatoes  and 
wheat  and  oats.    Everything  except  large  corn  requires  a  long  season. 

The  Chairman.  What  is  the  length  of  your  season,  from  the  late 
frusta  in  the  spring  that  wonld  kill  vegetation  until  the  early  frosts  in 
the  fall  1 

Mr.  Meade.  That  would  average  from  the  first  of  May  to  the  first  of 
September. 
Senator  Reagan.  That  would  be  four  months! 
Mr.  Meade.  Yes ;  we  generally  get  the  first  frost  the  fore  part  of 
September. 

The  Chairman.  Does  the  corn  that  is  raised  in  New  England  ma- 
tare  here ! 
Mr.  Meade,  Yes, 
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The  Chairman.  How  about  wheat? 

Mr.  Meade.  Sometimes  the  wheat  will  do  well  on  the  table  lands; 
bat  that  is  uncertain,  as  it  is  in  Dakota.  But  wherever  you  hare  water 
it  is  a  success. 

The  Chairman.  In  every  instance  f 

Mr.  Meade.  Yes.  We  have  laud  down  Hie  river,  40  or  50  miles,  low 
back-brush  land,  where  they  get  50  bushels  to  the  acre. 

The  Chairman.  Wherever  that  grows,  there  is  good  land  1 

Mr.  Meade.  Yes. 

The  Chairman.  What  kind  of  brash  is  thatl 

Mr.  Meade.  Low  hazel-brash. 

The  Chairman.  How  is  it  where  sage-brash  grows  T  Is  sage-brush 
an  indication  of  good  land  in  this  country  f 

Mr.  Meade.  Yea.  I  understand  it  is  deep  soil,  bat  it  requires  water 
to  use  it,  because  the  ground  is  so  porous. 

Senator  Reagan.  Have  yon  ascertained  bow  far  yon  would  have  to 
go  up  the  valley  to  get  water  to  irrigate  the  land  at  this  placet 

Mr.  Meade.  On  the  opposite  side  of  the  river  it  would  be  30  or  35 
miles.  It  has  been  looked  over  here  by  a  cattleman  who  was  an  en- 
gineer, and  he  talked  it  up  for  a  number  of  years  very  strongly.  At 
Ferry  Point  it  could  be  taken  out  cheaply.  That  is  30  or  40  miles  from 
Glendive.  Then  yon  would  strike  lowlands.  That  place  in  particular, 
in  the  opinion  of  a  practical  engineer,  would  be  a  very  good  place  for 
a  ditch. 


STATEMENT  OF  JAKES  G.  RAMSAY,  OF  GLEHDIVE. 

The  Chairman.  How  long  have  yon  resided  beret 

Mr.  Ramsay.  Siuce  1882. 

The  Chairman.  What  is  the  paper  or  map  which  you  have  in  your 
baud! 

Mr.  Ramsay.  It  is  a  rough  sketch  of  the  Yellowstone — what  is  called 
Lone  Horse  Prairie.  It  is  not  quite  accurate.  It  was  made  from  the  best 
information  that  could  be  obtained  without  really  surveying.  It  is  made 
ou  the  reports  that  I  have  had  from  Mr.  Clark.  He  was  a  mining  en- 
gineer for  a  long  time,  and  be  was  in  the  cattle  business  here.  He  had 
a  ranch  near  the  Bad  Route,  and  he  took  the  trouble  to  ran  a  level  to 
see  whether  he  could  get  water  out  of  the  Yellowstone.  Mr.  Clark  says 
that  at  Ferry  Point,  which  is  35  miles  on  the  other  side  of  the  river  and 
on  the  lowland — the  second  land  is  bench  land — to  get  the  water  on  the 
bench  land  you  would  have  to  go  6  or  7  miles,  and  that  there  would  be 
somefluming  to  get  around  the  bluff.  It  is  in  June  that  they  need 
water  in  this  place, and  they  always  have  water  in  the  Yellowstone  be- 
fore that  time.  Here  is  a  rough  sketch  showing  the  land  from  Ferry 
Point  to  Glendive  [producing  paper}. 

The  Chairman.  The  valley  continues  on  the  other  side  of  the  riverl 

Mr.  Ramsay.  Yes,  for  30  miles.  In  some  places  the  bluffs  come  close 
to  the  river  and  you  would  have  to  flume  the  water  to  get  it  out.     ■ 

The  Chairman,  How  much  land  could  yoa  irrigate  T 

Mr.  Ramsay.  All  the  way  from  the  mouth  of  the  river,  115  miles,  and 
for  2$  to  3  miles  wide. 

The  Chairman.  To  get  to  that  body  on  the  other  side  of  the  river 
would  you  need  a  flume  t 

Mr.  Ramsay.  Yes  ;  below  Glendive  the  river  bottoms  are  wider  than 
they  are  here. 
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The  Chairman.  And  wider  than  above! 

Mr.  Bahsay.  Yes.  I  think  a  safe  estimate  would  be  an  average  of 
2£  miles  to  Ferry  Point. 

The  Chairman.  How  much  land  hare  you  under  tbat  ditch  1  [Indica- 
ting on  map. J 

Mr.  Bahsay.  As  a  rough  estimate,  65,000  acres. 

The  Chairman.  Has  there  been  any  opportunity  here  to  enter  into 
such  an  enterprise  T     • 

Mr.  Bahsay.  Not  yet.  Some  years  ago  some  one  sent  a  man  here  to 
see  about  it,  and  he  put  in  a  couple  of  ditches.  But  there  bas  been 
nothing  beard  of  it  since.  Mr.  Bennett  bas  taken  a  little  water  out  of 
Clear  Creek  and  irrigated  160  acres. 

The  Chairman,  with  what  success  1 

Mr.  Bahsay.  He  is  here  himself  and  can  tell  you  all  about  it.  In 
1332  and  1883  there  were  a  good  many  settlers  who  took  up  a  good  Ml, 
of  land,  and  now  there  are  abont  seven  families  left. 

The  Chairman.  Why  did  tbey  quit  I 

Mi.  Bahsay.  Tbey  could  not  raise  sufficient  crops  without  irrigation. 

The  Chairman.  Did  they  try  to  irrigate  ! 

Mr.  Bahsay.  Along  this  strip  of  land  here  [again  indicating  on  map] 
they  have  got  in  a  spot  where  there  is  a  little  soanage  or  leakage,  and  there 
they  raise  small  crops.  Some  years  tbey  raise  a  pretty  good  crop.  There 
is  a  ranch  abont  5  miles  from  here  where  tbey  have  been  raising  crops 
from  irrigation.  I  might  say  in  regard  to  this  point  [indicating  on 
map]  that  there  is  a  rock  bottom  in  the  river,  and  there  are  rapids 
above. 

The  Chairman.  That  presents  an  invaluable  place  to  take  out  water) 

Mr,  Bamsat.  Yes.  There  are  rapids  there,  and  the  fall  is  greater 
right  at  tbat  point  [indicating]  than  any  other  place  in  the  river.  Mr. 
Chirk  says  that  by  making  the  head  of  the  ditch  at  that  point  it  could 
be  done  with  little  expense  compared  with  the  balance  of  the  river,  be- 
cause most  of  the  banks  along  the  other  places  are  sandy. 

The  Chairman.  Will  we  see  tbat  point  as  we  go  along  on  the  train  T 

Mr.  Ramsay.  Ton  can  see  it  from  this  point  [indicating] ;  but  you 
would  not  have  much  of  an  idea  from  this  side  of  the  river.  The  road 
on  the  other  side  of  the  river  goes  a  mile  and  a  half  from  the  river,  and 
the  place  of  which  I  have  spoken  is  on  this  side. 

STATEMENT  OP  J.  H.  EAT,  OP  QLENDIVE. 

The  Chairman.  How  long  have  you  resided  heret 

Hr.  Kay.  Between  seven  and  eight  years. 

The  Chairman.  What  is  your  profession  f 

Mr.  Bay.  That  is  a  pretty  hard  question  to  answer  at  present.  I  am 
rather  gathering  up  specimens,  fooling  around  at  the  present  time.  I 
have  no  fixed  occupation  at  present. 

The  Chairman.  You  are  a  justice  of  the  peace! 

Mr.  Bay.  Ves;  and  I  am  a  United  States  commissioner,  which  is  a 
little  bigger  office  than  justice  of  the  peace — having  a  little  more  juris- 
diction. 

The  Chairman.  Are  yon  familiar  with  this  country  1 

Mr.  Bay.  Yes;  I  have  traveled  over  this  country  a  good  deal — prob- 
ably 100  miles  east  and  west. 

The  Chairman.  Across  the  river  and  this  side,  what  lands  do  you 
find  back  from  the  river  t 
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Mr.  Rat.  After  leaving  the  water-course,  we  find  sloping  prairie. 
Wherever  we  strike  water-courses  we  strike  prairie  laud. 

The  Chairman.  How  Tar  back  from  the  watercourses  before  yon 
strike  the  prairie? 

Mr.  Rat  [indicating  on  the  map].  Following  op  one  of  these  draws, 
we  strike  it  there  upon  the  top  of  that  butte.    That  is  level. 

The  Chairman.  That  is  about  500  feet  above  the  level  1 

Mr.  Rat.  I  think  it  is  360  feet  from  the  base.  ■  I  measured  it  with  * 
barometer,  and  it  is  about  400  feet  from  the  river  bed. 

The  Chairman.  Is  that  about  the  height  of  the  plateaus  on  both 
sides  1 

Mr.  Rat.  On  the  other  side  the  flat  places  are  bad — they  are  precipi- 
tous. 

The  Chairman.  When  yon  get  hack  ou  the  plateaus  or  uplands,  is 
that  aboat  the  average  height? 

Mr.  Rat.  It  rises  gradually,  probably  until  you  get  up  to  the  alti- 
tude of  000  or  700  feet 

The  Chairman.  How  is  it  then  ?  Is  it  smooth  and  level  land  up 
there  t 

Mr.  Rat.  Ob,  yes.  After  you  get  up  on  the  divide  it  is  very  rich 
land,  and  vegetation  grows  very  rapidly  there. 

The  Chairman.  What  is  the  extent  of  that  character  of  land  on  each 
sideT 

Mr.  Rat.  I  have  found  it  as  far  as  I  went. 

Mr.  Chairman.  Then  there  are  extensive  plains  on  both  sides  of  the 
river? 

Mr.  Rat.  I  have  been  out  100  miles  south  of  the  river  several  times, 
and  always  found  a  plain  of  that  character. 

The  Chairman.  When  you  get  down  on  the  base  land,  is  it  smooth, 
level  land? 

Mr.  Rat.  Yes;  after  yon  get  away  from  the  water  con  rues. 

The  Chairman.  We  want  to  know  the  situation  up  there.  When 
you  get  up  there  it  is  a  large  extent  of  country ;  but  do  you  know  how 
much  there  is  of  level  country? 

Mr.  Rat.  With  the  exception  of  just  around  the  bluffs  it  is  all  level 

The  Chairman.  After  yon  get  away  from  the  buttes? 

Mr.  Rat.  I  am  talking  about  the  bluffs  and  not  the  buttes.  After 
you  get  away  from  the  bluff's  it  is  all  level  country. 

The  Chairman.  Is  there  any  chance  from  any  source  to  get  water 
onto  that  level  country? 

Mr.  Rat.  Why,  yes;  I  think  there  is  the  greatest  kind  of  chance  to 
get  water. 

The  Chairman.  From  what  source  would  you  get  water? 

Mr.  Rat.  Take  the  altitude  of  Glendive,  which  is,  Bay,  between 
2,100  and  2,200  feet  from  the  level  of  the  sea.  From  here  to  Living- 
stone it  is  125  miles,  and  the  fall  of  the  river  is,  on  an  average,  16}  feet 
per  mile,  making,  some  2,200  feet.  It  is  higher  here  than  there,  and 
you  could  take  that  river  there  and  carry  it  anywhere,  could  you  not? 

The  Chairman.  "Sou  could;  but  it  would  be  a  very  expensive  job. 
I  do  not  know  but  what  there  would  be  some  other  source  of  supply  by 
going  up  higher  in  the  mountains. 

Mr.  Rat.  There  is  the  Tougue  River  and  the  Powder  River. 

The  Chairman.  We  cross  them  as  we  go  up. 

Mr.  Ray.  Yes;  but  I  have  uo  faith  in  being  able  to  irrigate  from 
tributaries,  because  they  go  dry  just  when  you  want  water.  There  is  a 
point  [indicating  on  map]  that  they  call  Ferry  Point,  30  miles  above 
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hen;,  where  you  could  take  oat  the  Yellowstone  and  cany  it  down  here 
[still  indicating],  and  you  would  have  a  grade  of  160  feet  above  the 
river.  Bnt  by  the  time  you  get  to  the  month  of  the  river  you  would 
have  600  or  700  feet,  and  the  uplands  are  as  fertile  as  the  bottom  lands. 
The  rain-tall  follows  the  divide. 

The  Chairman.  When  yon  get  down  to  that  point  [indicating]  do 
jon  have  the  little  hills  that  they  have  in  Dakota,  or  is  it  smoother  landl 

Mr.  Bay.  Were  you  ever  through  Wisconsin  above  Madison  t  Well, 
it  is  just  such  a  piece  of  country  as  tbat.  There  are  high  bluffs  and 
foot-hills.  The  configuration  is  just  about  the  same  as  it  is  at  Madison, 
Wis. 

The  Chairman.  You  brought  in  some  wheat  with  you  T 

Mr.  Rat.  Yes. 

The  Chairman.  Where  was  that  wheat  raised  t 

Mr.  Hat.  Right  on  the  table-land  where  this  house  stands,  without 
irrigation.  It  was  sown  in  the  spring,  and  there  it  is;  it  speaks  for 
itself.  It  is  as  good  quality  of  spring  wheat  as  is  sown  anywhere.  The 
rain-fall  here  last  season  was  far  above  the  normal. 

The  Chairman.  When  yon  can  raise  a  crop  here  without  irrigation, 
it  is  an  exception  1 

Mr.  Ray.  We  do  not  get  enough  rain-fall  here  to  raise  a  crop,  unless 
it  is  on  the  lowlands,  when  there  is  an  overflow  from  the  ice  gorges. 

Senator  Reagan.  How  much  of  that  wheat  did  you  get  to  the  acre  T 

Mr.  Ray.  From  20  to  25  bushels  to  the  acre.  It  stood  thick,  and  the 
heads  are  good.    You  can  see  from  that  sample  what  the  berry  is. 

Director  Powell.  Do  yon  think  those  uplands  are  better  agricultural 
lands  than  the  bottom-lands? 

Mr.  Rat.  Yes ;  I  think  they  are  as  good  and  sometimes  better — more 
vegetable  matter  in  them.  These  buttes  wash  down  rapidly,  and  the 
grass  and  vegetation  is  deeper.  1  notice  that  better  grass — thicker  and 
stronger — grows  on  the  uplands  than  in  the  valleys.  It  may  be  on  ac- 
count of  more  rain-fall,  the  storms  following  the  divides. 

STATEMENT  07  H0RRIS  8.  BEKTNETT,  OP  GLKNDIVE 

The  Chairman.  How  long  have  you  lived  in  Glendivel 

Mr.  Bennett.  I  have  been  on  a  ranch  up  here  for  seven  years. 

The  Chairman.  Have  you  a  ranch  now  T 

Mr.  Bennett.  Yes. 

The  Chairman.  How  far  is  it  from  here? 

Mr.  Bennett.  Twelve  miles. 

The  Chairman.  On  which  side  of  the  river  1 

Mr.  Bennett.  On  the  north  side. 

The  Chairman.  To  what  extent  do  you  farm  there  T 

Mr,  Bennett.  I  have  a  little  patch  fenced  in,  and  I  irrigate  some.  I 
nm  water  over  about  200  acres  in  the  spring  of  the  year,  and  have  60 
acres  that  I  raise  crops  on.  Then  I  have  some  land  that  I  irrigate 
thoroughly. 

The  Chairman.  On  that  which  you  irrigate  thoroughly  what  is  the 
remit  1 

Mr.  Bennett.  Thirty-five  bushels  of  corn  to  the  acre.  I  was  gone 
last  year,  however,  and  did  not  try  it 

The  Chairman.  How  much  wheat  did  you  get! 

Mr.  Bennett.  There  is  no  way  of  getting  wheat  here. 

The  Chairman.  Have  yon  cultivated  any  of  the  grasses  by  irriga- 
tion! 

138  A  L • 


130  IRRIGATION  AND  RECLAMATION  OF  ARID   LANDS. 

Mr.  Bennett!  No;  I  pat  in  some  alfalfa,  but  the  grasshoppers  ate  it 
as  soon  as  it  came  up. 

The  Chairman.  It  grew,  did  it  T 

Mr.  Bennett.  Yes ;  it  grew. 

The  Chairman.  Do  yen  have  grasshoppers  here  often ! 

Mr.  Bennett.  No;  they  have  not  been  troublesome  for  more  than 
two  years.  I  raised  that  corn  two  years  ago.  [Beferriug  to  the  samples 
of  corn  on  the  table.  I 

The  Chairman.  That  is  a  good  specimen  of  corn. 

Mr.  Bennett.  It  is  not  the  best  selection  that  I  could  have  made. 

The  Chairman.  You  can  raise  on  irrigated  land  here  all  the  crops 
that  can  be  raised  in  this  latitude,  can  youT 

Mr.  Bennett.  Yea.  I  have  raised  melons.  The  ground  is  about  65 
feet  above  the  Yellowstone  Biver. 

The  Chairman.  How  did  yon  get  the  water  to  irrigate! 

Mr.  Bennett.  From  Clear  Lake. 

The  Chairman.  That  is  a  stream  that  rune  all  the  time,  is  itt 

Mr.  Bennett.  Yea. 

The  Chairman.  Does  it  ruu  much  water  T 

Mr.  Bennett.  Plenty  of  water  in  the  springtime,  and  I  ran  my  ditch 
full  about  three  months. 

The  Chairman.  Bow  does  it  affect  the  wild  grass  f 

Mr.  Bennett.  It  makes  it  grow. 

The  Chairman.  How  much  of  a  cutting  of  wild  grass  can  yon  get  by 
irrigation  I 

Mr.  Bennett.  About  a  ton  to  the  acre  where  it  is  thoroughly  plowed. 
We  have  not  tried  the  tame  grasses. 

The  Chairman.  Have  you  done  any  farming  without  irrigation  t 

Mr.  Bennett.  Yea. 

The  Chairman.  What  is  the  difference  between  the  two  T 

Mr.  Bennett.  Some  of  this  corn  was  planted  outside  and  was  net 
worth  cutting. 

The  Chairman.  Then  you  can  not  raise  crops  here  without  irriga- 
tion, except  in  exceptional  years,  can  yout 

Mr.  Bennett.  No. 

The  Chairman.  It  would  be  an  accident,  I  suppose,  more  than  any- 
thing else,  if  yon  should  get  a  crop  nnder  snch  circumstances  T 

Mr.  Bennett.  Yes;  I  raised  melons  that  weighed  40  pounds,  and 
potatoes  that  weighed  3  pounds  apiece.  The  creek  runs  the  year 
round,  and  the  place  where  we  are  obliged  to  take  it  out  there  are  4 
feet  of  gravel  and  it  is  30  yards  wide.  The  ditch  is  about  4  miles  long. 
We  think  it  would  be  worth  perhaps  $1,000  to  put  in  a  new  dam  there. 

The  Chairman.  You  could  build  dams  and  reservoirs  and  do  a  good 
deal  with  this  creek,  could  you  notT 

Mr.  Bennett.  Yes;  we  built  a  ditch  in  1884  and  have  had  it  for  5 
years. 

The  Chairman.  Are  yon  on  a  railroad  section  or  a  Government  seo- 
tionT 

Mr.  Bennett.  I  am  on  a  Government  section.    It  is  my  own  now. 

STATEMENT  OP  JOSEPH  W.  ALLEN,  07  GLEBDI7E. 

The  Chairman.  How  long  have  you  resided  in  Glendive  T 
Mr.  Allen.  Since  1880. 

The  Chairman.  Have  you  paid  any  attention  to  the  subject  of  irri- 
gation f 
Mr.  Allen.  1  have. 
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The  Chairman.  Give  us  any  information  that  you  may  liave  in  re- 
gard to  experiments  that  have  been  made. 

Mr.  Allen.  Iu  regard  to  the  general subject  of  irrigation,  I  will  gay 
tbat  I  first  saw  it  in  the  Gallatin  Valley.  I  came  to  Mandau  in  I860, 
and  I  saw  there  the  general  drift  of  things.  I  saw  that  a  crop  could 
be  had  without  any  difficulty  by  irrigation.  I  found  further,  after  years 
of  experience,  that  irrigation  not  only  produced  a  crop,  but  fertilized 
the  soil,  from  the  effects  of  the  water.  It  probably  carried  a  solution 
or  silt  along  with  it.  In  1S77  I  took  up  my  permanent  residence  in  the 
Yellowstone  Valley  at  the  mouth  of  the  Big  Horn,  or  Pease  Bottom, 
as  it  was  called.  That  lies  on  the  opposite  side  of  the  Yellowstone 
from  'his  place,  and  it  is  about  14  miles  long.  It  was  first  occupied  in 
1876  by  a  party  of  traders.  In  1877,  after  Ouster's  death,  a  party  went 
down  there  and  occupied  this  place  called  Pease  Bottom,  at  its  head, 
and  put  in  some  crops  there.  That  bottom  has  been  successfully  cul- 
tivated up  to  this  time  without  irrigation.  There  are  no  means  of  irri- 
gating it  except  out  of  the  Yellowstone  Biver,  and  there  are  no  means 
of  getting  the  river  there.  ThB  crops,  however,  have  been  good  at  a 
place  called  Baker's  Battle-ground,  below  Billings ;  it  used  to  be  called 
Cotsen.'  There  is  a  change  in  the  country  and  its  vegetation.  There 
can  be  crops  raised  below  Baker's  Battle-ground,  without  irrigation,  in 
occasional  years.  Above  that  they  can  not  raise  anything  without  irri- 
gation. You  can  see,  if  you  pass  there  in  daylight,  the  change  in  the 
topography  of  the  country. 

The  Chairman.  Is  the  low  land  affected  by  the  seepage  from  the 
river  t 

Mr.  Allen.  Yes;  the  low  bottom,  particularly,  lies  very  low.  In  re- 
gard to  this  very  point  I  would  call  the  attention  of  the  committee  that 
there  is  a  rock  bottom  clear  across  the  river,  and  rock  on  both  sides 
where  the  bead  of  the  ditch  could  be  taken  out  successfully.  That  is 
urged  by  some  as  an  objection  to  taking  the  head  of  the  river — that  you 
can  not  protect  it  there.  But  there  it  could  be  done.  The  old  bench- 
marks of  the  United  States  river  surveys  are  to  be  seen  there.  All 
surveying  instruments  are  corrected  there.  The  fall  of  the  river,  the 
latitude  of  the  country,  and  everything  is  corrected  from  the  bench- 
marks. There  are  three  rapids  between  Fairy  Point  and  Glendive  that 
mast  be  at  least  10  feet  of  a  fall  in  1,000  feet. 

The  Chairman.  How  can  you  account  for  the  fact  that  men  should 
be  so  enterprising  as  to  build  so  many  houses  as  are  seen  here,  and  yet 
leave  that  fertile  land  without  useT 

Mr.  Allen.  I  suppose  that  a  ditch  from  Fairy  Point  would  cost  at 
least  $250,000. 

The  Chairman.  Would  it  cost  that  much  to  run  5  miles  1 

Mr.  Allen.  If  you  were  to  run  it  5  miles  you  could  not  irrigate  an 
acre  of  land. 

The  Chairman.  If  you  rau  it  10  miles  could  you  then  irrigate  au 
acre  of  land  I 

Mr..  Allen.  Yes. 

The  Chairman.  Could  you  not  extend  it  down  as  you  made  it  and 
make  money  with  it  as  you  went  along  f 

Mr.  Allen.  Yes. 

The  Chairman.  How  much  would  such  land  be  worth  if  you  had  it 
irrigated — I  refer  to  the  60,000  acres  of  land  aronnd  here! 

Mr.  Axlbn.  Laud  of  the  same  kind  in  Gallatin  Valley,  and  not  so 
rich  either,  would  be  valuable  laud.  There  are  affidavits  on  file  in  the 
clerk's  office  and  the  recorder's  office  in  Gallatiu  County  to  the  effect 
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that  they  have  raised  105  bushels  of  wheat  to  the  acre  on  their  land. 
What  that  land  is  worth  you  can  tell  as  well  as  1  can. 

The  Chairman.  I  suppose  that  land  would  be  worth  from  475  to  $100 
an  acre. 

Mr.  Allen.  Land  that  is  thoroughly  irrigated  one  year  does  not  re- 
quire so  much  water. 

The  Chairman.  That  is  our  experience  everywhere.  There  is  an 
abundance  of  water  around  here,  and  I  have  no  doubt  this  land  would 
be  worth  $75  to  $100  an  acre  by  irrigating. 

Mr.  Allen.  Every  acre  of  it. 

The  Chairman.  1  havenodoabt  that  the  land  along  the  Yellowstone 
is  about  the  paradise  for  irrigation.  It  may  not  be  as  full  in  produc- 
tiveness. At  i'hu'tiix,  Anz.,  and  in  Kern  County,  Cal.,  where  they  can 
raise  16  tons  of  alfalfa  to  the  acre,  they  have  no  better  land,  nor  even 
ae  good  land  as  this.  But  you  have  not  been  here  so  long  a  time.  Yon 
have  frost  while  they  have  comparatively  none.  Still  you  could  pro- 
duce crops  beyond  anything  that  you  have  ever  had. 

Mr.  Allen.  The  earliest  frost  we  have  ever  bad  here,  that  1  can  re- 
member, was  on  the  Kith  of  September.  So  that  we  have  compara- 
tively long  seasons  and  could  produce  com  very  well. 

The  Chairman.  There  is  no  place,  I  suppose,  iu  the  United  States 
where  there  is  a  larger  extent  of  irrigable  laud  and  an  abundance  of 
water — fori  believe  there  is  an  abundance  of  water  iu  this  river;  if 
not,  it  could  be  gotten  by  storing  a  little,  and  it  would  irrigate,  I  sap- 
pose,  fully  5,000,000  acres  of  land.  The  quantity  of  land  in  the  Nile 
Valley  that  is  irrigated  and  under  cultivation  is,  I  believe,  about 
8,000,000  acres.  You  have  here  three-fonrths  a*  much  as  that,  and  as 
the  water  fertilizes  the  soil,  the  river  bringing  down  so  much  silt,  you 
would  not  need  any  other  fertilizer.  At  some  time  this  valley  will  be 
thoroughly  irrigated,  and  will  be  noted  for  the  abundance  of  its  crops. 
I  am  surprised  that  the  water  is  allowed  to  run  practically  to  waste. 

Mr.  Allen.  We  have  not  the  money  to  ntilize  it. 


Miles  City,  Mont.,  August  7, 1889. 
The  committee  met  pursuant  to  call  of  chairman. 
Present:  Messrs.  Stewart  (chairman),  and   Reagan;  also  Director 
Powell. 

STATEMENT  OF  GEORGE  SCHEETZ,  OF  HUES  CITY,  CUSTER  CO  DUTY. 

The  Chairman.  How  long  have  you  resided  in  Miles  City  1 

Mr.  Scheetz.  Since  1883, 

The  Chairman.  Are  you  familiar  with  the  country  along  the  Yellow- 
stone River T 

Mr.  Scheetz.  Yes,  the  Yellowstone  and  its  tributaries. 

The  Chairman.  Are  you  an  engineer  by  profession? 

Mr.  Scheetz.  Yes. 

The  Chairman.  Did  you  assist  the  county  surveyor  in  making  the 
map  that  you  see  here? 

Mr.  Scheetz.  Yes. 

The  Chairman.  You  agisted  also  in  the  preparation  of  the  report  1 

Mr.  Scheetz.  Yes.  All  the  red  lines  on  the  map  show  the  small 
ditcheB  in  the  Territory,  and  every  ditch  of  them  I  rau  myself. 
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The  Chairman.  Can  you  give  the  committee  noine  further  informa- 
tion as  to  the  facilities  for  irrigating  the  valleys  tbat  j  uu  have  marked! 

Mr.  Scheetz.  I  can  give  you  no  further  information,  I  think,  than 
is  contained  in  the  report  which  accompanies  the  map.  That  was  in- 
tended to  give  all  the  information  within  oar  command. 

The  Chairman.  That  gives  a  good  idea  of  the  expense,  or  the  ap- 
proximate expense,  does  it! 

Mr.  Scheetz.  Yes. 

The  Chairman.  Have  you  in  this  vicinity  places  that  have  been 
irrigated  I 

Mr.  Scheetz.  Yes. 

The  Chairman.  Has  the  irrigation  been  successful  T 

Mr.  Scheetz.  Yes.  Jnst  as  successful  as  in  the  best  parts  of  Colo- 
rado and  Utah.  More  successful  than  the  best  valley  lands  on  the  Gal- 
latin. There  is  no  soil  on  the  earth  tbat  will  produce  more  to  the  acre 
than  the  soil  around  here. 

The  Chairman.  What  class  of  crops  are  raised  here  ? 

Mr.  Scheetz.  Wheat,  oats,  rye,  barley,  and  corn. 

The  Chairman.  What  fruits  can  you  raise  here  T 

Mr.  Scheetz.  Fruits  are  nearly  untried  here,  except  small  fruits, 
such  as  gooseberries,  strawberries,  and  so  forth.  There  are  a  few  apple 
trees  that  are  bearing,  but  the  country  is  new,  aud  the  people  have  uot 
tried  fruits  much. 

The  Chairman.  Do  the  small  berries  grow  ? 

Mr.  Scheetz.  Yes,  if  watered. 

The  Chairman.  You  need  irrigation  to  produce  crops  at  all  here,  do 
yon? 

Mr.  Scheetz.  Yes;  there  has  been  one  season  since  I  have  been  here, 
since  1883,  that  an  average  crop  would  have  grown  if  cultivated,  aud 
tbat  was  last  year ;  one  year  in  seven.  That  would  not  be  one-third  as 
large  a  crop  as  if  they  had  sufficient  water. 

The  Chairman.  So  that  it  would  be  improvident  for  one  to  attempt 
to  farm  here  without  irrigation? 

Mr.  Scheetz.  Any  one  who  will  try  it  for  a  number  of  years  will  be- 
come bankrupt. 

The  Chairman.  Has  it  been  tried  I 

Mr.  Scheetz.  Yes. 

The  Chairman.  With  irrigation  a  sufficient  crop  conld  be  raised! 

Mr.  Scheetz.  Yes. 

The  Chairman.  Are  you  familiar  with  Idaho  and  Colorado  t 

Mr.  Scheetz.  Yes;  I  am  familiar  with  all  the  portion  of  the  United 
States  that  is  irrigated. 

The  Chairman.  Would  this  land  compare  in  productiveness  with  what 
yon  have  Been  elsewhere  t 

Mr.  Scheetz.  Yes. 

The  Chairman.  What  do  you  say  of  this  climate? 

Mr.  Scheetz.  I  like  it  fully  as  well  as  California;  I  do  not  know  that 
it  is  any  better  than  Colorado.  It  gets  somewhat  colder  than  Colorado, 
hat  the  cold  is  dry. 

The  Chairman.  What  is  the  average  altitude? 

Mr.  Scheetz.  The  altitude  here  is  higher  than  Colorado.  The  Mar- 
shall Pass  and  Cottonwood  Pass  and  other  passes  are  higher,  aud  that 
accounts  for  our  having  a  better  climate  here  than  they  have  in  Colo- 
rado.   We  get  the  Japanese  Current. 

The  Chairman.  What  kind  of  land  is  represented  on  your  map  ? 

Mr.  Boheetz.  In  Custer  County  we  estimate  we  have  about  three- 
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quarters  of  a  million  of  acres.  That,  however,  does  not  include  a  large 
part  of  tbe  second  bench.     It  was  a  low  level. 

Tbe  Chairman.  Ah  to  tbe  second  bench,  will  you  explain  how  that  is) 

Mr.  Scheetz.  What  1  call  the  second  bench  is  the  regular  valley  that 
comes  over  the  very  low  valleys  that  are  subject  to  overflow.  Tbe  sec- 
ond bench  is  the.  one,  that  comes  in  between  that  and  the  hills. 

The  Chairman.  Have  yon  run  levels  to  ascertain  whether  the  water 
can  be  taken  onto  that  second  bench  1 

Mr.  Schketz.  Yes;  by  going  farther  up  the  stream.  It  is  simply  a 
question  of  labor. 

Tbe  Chairman.  How  is  the  question  of  water  in  the  river! 

Mr.  Scheetz.  I  ibiuk  the  Yellowstone -has  enough  water  to  irrigate 
5,000,000  acres  of  land  without  any  reservoir  system  in  the  average 
season.  This  year  the  flow  of  the  river  has  not  been  probably  one-half 
what  it  ordinarily  is. 

The  Chairman.  How  many  million  acres  of  land  can  be  reached  bj 
the  flow  of  tbe  Yellowstone  that  would  be  level  enough  to  irrigate ! 

Mr.  Scheetz.  Taking  it  from  the  mountain  region  to  the  mouth  of 
the  Yellowstone,  I  should  estimate  it  at  5,000,000  acres.  Of  course 
there  would  be  more  land  reached,  but  in  getting  from  one  bench  to 
another  there  would  be  some  land  that  would  be  of  no  value. 

Tbe  Chairman.  You  would  have  to  go  on  the  second  beach  to  get 
5,000,000  acres? 

Mr.  Scheetz.  Yes.  On  tbe  second  bench,  the  region  from  Glendive 
to  Buford,  it  is  lower  than  it  is  here.  It  is  simply  a  step  from  the  first 
bench  to  tbe  second. 

The  Chairman.  Tbe  extent  of  irrigation  is  very  limited  now,  isitt 

Mr.  Scheetz.  Yes.  There  is  very  little  irrigation  in  this  county. 
On  the  Rosebud,  which  is  a  small  stream,  tbe  whole  stream  is  used 
for  irrigation. 

The  Chairman.  With  what  success  f 

Mr.  Scheetz.  Very  good  success.    No  better  anywhere. 

Tbe  Chairman.  About  how  much  laud  bae  been  brought  into  culti- 
vation by  it  1 

Mr.  Scheetz.  About  15,000  acres,  I  think,  on  the  Rosebud.  The 
valley  extends  about  15  miles. 

TheOHAiRMAN.  Have  you  experimented  with  alfalfa  to  know  whether 
it  would  make  a  good  crop  f 

Mr.  Scheetz.  It  is  very  successful  here.  There  are  about  6  tons 
to  the  acre  of  alfalfa  growu  here. 

The  Chairman.  What  is  the  quality  of  the  alfalfa  grown  heret 

Mr.  Scheetz.  About  tbe  same  as  that  grown  in  Nevada  and  Cali- 
fornia. 

The  Chairman.  Are  there  any  other  facts  that  you  can  state  which 
will  be  of  service  to  the  committee  1 

Mr.  Scheetz.  I  think  you  have  covered  tbe  entire  ground. 

Senator  Reagan.  In  stating  tbe  amount  of  land  irrigable  in  Custer 
County  you  confine  yourself  to  the  valley  of  the  Yellowstone  t 

Mr.  Scheetz.  Largely  to  the  valley  of  the  Yellowstone,  fortbe  reason 
that  on  the  Rosebud  the  valley  is  all  used  for  irrigation.  The  ditches 
have  already  been  taken  ont 

Senator  Reagan.  What  would  be  tbe  irrigable  land  on  the  tribu- 
taries 1 

Mr.  Scheetz.  About  2,000,000  acres,  I  think,  taking  in  tbe  Little 
Missouri  and  tbe  Box  Elder.  There  is  a  system  of  reservoir  sites  at 
the  head  that  would  accommodate  a  large  body  of  water.     You  can  take 
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the  Yellowstone  alone,  ami  the  difference  between  low  water  and  high 
water  is  very  great.  High  water  commences  on  the  J5th  of  May  and 
ends  on  the  15th  of  July,  covering  the  irrigating  season.  The  river 
rises  11  feet  from  extreme  low  water  to  extreme  high  water,  so  that 
there  is  a  tremendous  river  there  and  an  enormous  amount  of  water 
that  goes  to  waste. 

The  Chairman.  Yon  have  traveled  over  the  uplands,  have  you  1 

Mr.  Scheetz.  I  think  I  have  been  over  every  foot  of  land  in  Custer 
county. 

The  Chairman.  Are  there  any  places  in  these  uplands  where  a  small 
area  could  be  irrigated  by  storage  T 

Mr.  Scheetz.  There  are  large  areas.  The'  Big  Horn  and  all  such  riv- 
ers head  iu  the  mountains.  They  have  large  benches,  so  that  if  stor- 
age was  made  there,  it  wonld  cover  a  principality  almost. 

The  Chairman.  How  much  land  wonld  be  reclaimed  provided  you 
inaugurated  a  reservoir  system  and  reclaimed  all  the'  arable  land  in 
Caster  County! 

Mr.  Scheetz,  It  would  cover  probably  one-fifth  of  the  whole  area  of 
the  county.  Custer  County  is  about  100  miles  wide  and  200  miles  long. 
But  the  larger  portion  of  the  land  would  be  grazing  land  forever. 

The  Chairman.     What  kind  of  grazing  land  is  there  in  Montana. 

Mb.  Scheetz.    The  very  best. 

The  Chairman.  Then  your  estimate  is  that  in  Custer  County  you 
can  reclaim  one-fifth  of  the  land  by  irrigation  T 

Mr.  Scheetz.  Yes.     By  a  system  of  reservoirs. 

The  Chairman.  Is  that  true  of  the  other  counties  along  the  Yellow- 
stone! 

Mr.  Scheetz.  It  would  hold  good  for  Dawson  County  to  a  great 
extent  and  the  county  above  here — Yellowstone.  It  runs  largely  in 
the  mountains.  As  you  go  to  the  mountains,  of  course  there  is  more 
mountainous  land.  We  have  a  series  of  table-lauds  here,  one  above 
the  other. 

The  Chairman.  (Addressing  Major  Powell.)  Should  you  like  to  ask 
this  witness  some  questions  1 

Major  Powell.  Just  one.  What  experience  have  you  bad  with  ar- 
tesian wells  here? 

Mr.  Soheetz.  There  are  probably  fourteen  artesian  welts  sunk  in 
and  around  Miles  City,  and  they  will  flow  from  1  miner's  inch  to  4 
miner's  inches ;  I  think  Mr.  Hoffman's  well  will  probably  flow  4  inches 
of  water. 

Senator  Reagan.  That  would  be  the  equivalent  of  whatf 

Mr.  Scheetz.  They  vary  in  depth  from  180  to  550  feet  Mr.  Hoff- 
man's well  is  166  feet.  1  had  one  completed  a  month  ago  that  is  387 
feet  and  runs  1  miner's  inch.  I  should  think  Mr.  Hoffman's  well  would 
give  about  48  gallons  to  the  minute. 

Senator  Reagan.  Is  there  any  one  that  runs  17,000  gallons  a  day  T 

Mr.  Scheetz.  It  would  take  me  some  time  to  figure  np  how  these 
miner's  inches  work  with  relation  to  the  number  of  gallons  a  day. 

Senator  Reagan.  How  far  is  it  back  to  the  timber-land! 

Mr.  Scheetz.  There  are  some  scattering  pines  back  of  us. 

Senator  Reagan.  Is  the  timber  pretty  well  preserved! 

Mr.  Scheetz.  It  is  scattering  pine  ami  of  medium  size.  None  of  it 
is  large  and  none  of  it  good.    There  is  no  first-class  timber  here. 

Senator  Reagan.  Are  the  forests  being  burned  out  in  this  vicinity  ! 

Mr.  Scheetz.  No;  we  have  not  been  troubled  here  much  with  forest 
tires.'    Our  timber  is  not  dense  enough  to  carry  forest  tires  very  well. 
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Once  in  a  while  if  a  prairie  catches  on  fire  and  it  extends  into  the  forests 
that  burns  it  considerably. 

BTATEHEHT  OF  E.  P.  H.  HARSISOS,  COUBTY  STOVEYOB  OF  CUBTEfi 
COUXTY. 

The  Chairman.  Too  are  county  surveyor  of  this  county,  are  you! 

Mr.  Harrison.  Yes.  I  have  been  county  surveyor  for  the  last  six 
or  eight  months. 

The  Chairman.  Yon  made  the  report  and  map  which  we  have  here, 

Mr.  Harrison.  Yes. 

The  Chairman.  Have  you  any  information  to  give  to  the  committee 
in  addition  to  that  which  you  have  placed  in  your  report  I 

Mr.  Harbison.  I  think  Dot    1  think  my  report  covers  all  the  ground. 

The  Chairman.  Are  you  familiar  with  the  county  t  Have  you  been 
over  it  yourself  T 

Mr.  Harrison.  Not  so  thoroughly  as  Mr.  Soheetz.  I  have  been  over 
quite  a  large  part  of  it,  however. 

The  Chairman.  What  do  yoa  say  as  to  the  practicability  of  storing 
water  and  irrigating  a  larger  quantity  of  land  than  is  indicated  in  this 
report  f 

Mr.  Harbison.  I  think  it  is  thoroughly  practicable.  It  is,  certainly, 
for  the  second  bench:  that  could  not  be  reached  much  from  the  river. 

The  Chairman,  what  is  the  character  of  the  land  back  of  these 
benches,  compared  with  the  river  land! 

Mr.  Harrison.  I  think  it  is  better. 

The  Chairman.  What  is  the  character  of  the  soil! 

Mr.  Harrison.  It  has  more  body,  it  is  not  so  sandy;  and  I  think  it 
holds  moisture  better  than  the  lands  down  in  the  valley. 

The  Chairman.  Do  you  concur  with  Mr.  Scbeetz  that  .20  per  cent 
of  this  whole  county  can  be  reclaimed  by  irrigation  1 

Mr.  Harrison.  Yes.  I  do  not  think  that  estimate  too  large  at  all. 
I  think  it  will  fully  reach  that. 

The  Chajbman.  You  have  not  been  troubled  with  forest  firest 

Mr.  Harbison.  No.  The  only  fires  we  have  been  troubled  with  here 
are  prairie  fires.  When  the  prairie  fire  gets  into  the  timber  it  trouble* 
as. 

The  Chairman.  Have  you  timber  for  commercial  purposes  heret 

Mr.  Harrison.  No.  Just  enough  for  ranch  purposes;  and  in  some 
cases  we  have  to  go  a  great  distance  even  for  that. 

The  following  is  the  report  submitted  by  Mr.  Harrison: 

HEPOHT   OF  THK  OOUNTT   8UBVEYOR,    CUSTER  COUNTY,   MONTANA. 


To  the  honorable  The  Board  of  Counts  Commieiioneri  of  Cutler  County: 

Gkhtlbmbn:  In  aeoordance  witli  yonr  instruction  of  July  1,  1889,  to  prepare  » 
map  of  Custer  County,  showing  the  amount  of  valley  lands  at  present  nniier  irriga- 
tion, and  also  all  lands  that  can  be  brought  under  irrigation  in  this  i*>unty,  and»l» 
a  report  showing  the  available  amount  of  water  in  the  various  streams  and  all  ottior 
data  pertaining  to  this  subject,  said  map  and  report  to  be  used  by  the  Senatonii 
Committee  and  asked  for  by  them  in  their  letter  of  June  18,  18B9,  from  Mr.  Hmtou, 
the  engineer  of  the  committee,  I  submit  herewith  the  map  and  following  report: 

Custer  Connty  is  watered  by  the  Yellowstone  River  and  its  various  tributaries,  and 

also  by  the  tributaries  of  the  Missouri  and  Little  Missouri  Rivera  and  Beaver  Creek. 

Aa  the  Yellowstone  is  the  largest  stream,  ooveriug  the  greatest  amount  of  valley 
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land,  I  will  nanio  it  M  being  the  m  out  desirable  for  Government  aid  in  the  ennstrnc- 
tion  of  a  system  of  irrigating  canals.  The  valleys  of  the  Yellowstone  are  ordinarily 
from  'St  to  50  miles  long  and  froiu  1  to  4  uiilca  wide,  lying  alternately  on  each  side  of 
(be  river.  The  soil  is  generally'a  sandy  loam,  and  wherever  irrigation  has  been  tried 
crops  of  wheat,  outs,  barley,  corn,  potatoes,  alfalfa,  and  all  other  sorts  of  garden 
track  have  been  raised  that  are  not  excelled  by  the  production  of  the  famous  aud  fer- 
tile valleys  of  the  Gallatin,  Madison,  and  Jefferson. 

The  valleys  of  the  Yellowstone  in  this  county  comprise  about  384,000  acres,  all  of 
which  could  be  irrigated,  still  leaving  half  its  water  in  the  stream,  besides  what 
would  get  back  to  its  stream  from  seepage  and  the  waste-ditohes. 

These  valleys  have  now  a  popnlation  of  1,000  people,  and  would,  if  brought  under 
irrigation,  soon  support  30,01  JO. 

The  Yellowstone  passes  through  Custer  County  for  a  distance  of  300  miles  and  car- 
ries about  90ti,(XlO  cubic  or  miner's  inches  of  water  at  its  ordinary  stages,  and  during 
the  months  of  Mayt  June,  and  July,  the  tims  when  water  for  irrigating  is  most  neces- 
sary, its  volume  is  increased  fully  one-fourth. 

A  ditch  or  canal  has  been  taken  from  the  river  on  the  north  si  do,  opposite  the  mouth 
of  the  Dig  Horn  River,  to  cover  what  is  known  as  the  Pease  Bottom.  This  ditch  is 
only  partially  completed,  but  the  results  obtained  have  beeu  most  satisfactory.  This 
ditch  could  be  so  enlarged  and  constructed  that  alter  covering  the  Pease  Bottom  it 
conld  he  carried  around  the  lace  of  the  bluffs  in  flumes,  and  be  used  for  watering  the 
valleys  below  and  on  the  same  side  of  the  river.    These  valleys  embrace  about  100,000 

On  the  south  side  of  the  river,  at  a  point  below  Guy's  Bluff,  a  canal  could  be  con- 
structed covering  the  large  valley  on  which  are  the  stations  of  Myers,  Sanders,  How- 
ird,  and  Forsyth,  on  the  Northern  Pacific  Railway,  its  length  being  about  30  miles. 
No  heavy  flumiug  would  be  necessary,  us  the  streams  coming  into  the  Yellowstone 
from  the  south  side  between  these  points  are  all  small.  Thiscanal  would  cover  about 
£7,600  acres  of  laud.  A  small  tract  of  land  is  now  under  irrigation  on  this  valley,  its 
water  being  gotten  from  Reservation  Creek. 

The  largest  valley  in  any  out  body  lies  from  the  foot  of  the  Buffalo  Rapids  (which 
have  a  good  fall}  down  the  river  ou  the  south  side  for  50  mites,  and  varies  in  width 
from  1  to  4  miles.  A  large  ditch  could  be  constructed  covering  this  entire  area, 
amounting  to  80,000  acres.  It  would  of  necessity  be  expensive,  as  the  work  at  the 
rapids  would  have  to  be  done  in  solid  masonry,  and  the  canal  carried  over  Powder 
River  either  by  an  aqueduct  or  a  tunnel  under  the  bed  of  the  stream.  In  other  re- 
spects its  work  would  be  ordinary  earth- work.  This  would  reclaim  a  large  area  of 
the  tiuest  land  in  Montana,  at  present  used  only  for  grazing  purposes. 

Powder  River,  the  next  longest  in  the  county,  flows  from  the  Hon  tan  a- Wyoming 
boundary  line,  a  distance  of  about  170  miles,  to  its  mouth,  where  it  empties  into  the 
Yellowstone  River.  The  valleys  covered  by  it  will  average  H  miles  in  width,  and 
Embrace  about  163,200  acres,  which  is  good  soil  and  very  productive  where  water  has 
been  gotten  on  the  lands. 

Tongue  River  crosses  the  Montana-Wyoming  boundary  about  150  miles  from  its 
Junction  with  the  Yellowstone  at  Miles  City,  and  flows  through  valleys  averaging  I 
mile  in  width,  embracing  about  96,000  acres.  This  valley  is  capable  of  producing 
crops  equal  to  any  that  can  be  raised  in  the  Territory  where  water  can  be  put  on 
them,  is  has  been  demonstrated  on  the  river  near  the  Wyoming  line. 

The  Mites  City  Irrigating  Ditch  Company  have  in  conrseof  construction  and  nearly 
completed  a  canal  that  will  cover  about  0,000  acres  of  Tongue  River  Valley,  and  be 
then  carried  to  the  Yellowstone  Valley  lying  east  of  Miles  City,  where  it  will  be  used 
on  about  SI  ,000  acres. 

In  connection  witb  the  construction  of  this  canal,  Tongue  River  bas  been  dammed 
st  s  cost  of  $50,000.  The  heavy  cost  of  ditch -construction  on  the  streams  is  at  the 
point  of  departure  from  the  lied  of  its  stream,  the  eurth-wurk  being  comparatively 
light. 

Boeebnd  Creek  has  its  source  in  Custer  County,  and  flows  northeast,  to  its  conflu- 
ence with  the  Yellowstone  River,  for  a  distance  of  about  100  miles.  This  valley  av- 
erages about  one-half  mile  in  width  on  each  side  of  the  stream,  and  embraces  about 
64,000  acres  of  land.  The  supply  of  water  in  this  stream  is  limited,  but  for  which 
fact  the  fertile  valley  would  be  all  uuder  cultivation,  as  the  water  can  be  taken  out 
from  the  bed  of  the  stream  at  a  comparatively  small  cost. 

Little  Missouri  is  in  the  southeastern  portion  of  the  county,  and  flows  through  it 
for  a  distance  of  66  mites,  where  it  crosses  into  Dakota.  This  valley  embraces  about 
1 12,000  acres  of  land. 

Little  Powder  River,  a  tributary  of  Powder  River,  flows  through  the  county  for  a 
distance  of  about  30  miles.  Its  valley  averages  about  a  half  mile  in  width  ou  each 
side  of  the  river,  aud  erabracus  about  19,300  acres  of  land. 

In  addition  to  the  above-named  streams  there  are  numerous  smaller  ones,  which  in 
most  cases  have  had  all  tbe  available  water  taken  out  into  ditches.    A  not  iceable  fact 
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■bout  those  small  streams  is,  that  the  water  is 
a  quarter  of  a  mile,  when  it  will  sink  and  not  ri 
which  makes  it  nnavailabie  for  irrigation. 

The  season  of  the  year  when  the  largest  volume  of  water  would  be  consumed  it 
during  the  months  of  May,  June,  and  July,  this  being  the  time  when  the  crops  woolil 
i    be  growing,  but  for  fall  and  winter  pasture  it  can  be  used  advantageously  as  late  H 
October. 

Regarding  the  amount  of  water  necessary  for  the  land,  close  observation  and  the 
experience  of  all  who  have  given  attention  to  the  matter  is,  that  1  cubic  or  miner1! 
inch  of  water  is  sufficient  for  the  irrigation  of  1  acre. 

The  valley  lands  of  Custer  County  contain  to-day  fully  125,000  acres  of  land  that 
have  been  virtually  abandoned  after  spending  years  of  toil  and  thousands  of  doDuiin 
a  vain  attempt  to  successfully  farm  without  irrigation. 

The  following  table  gives  the  estimated  amount  of  v 

ber  of  acres  of  valley  land,  and  the  number  of  inches  of  w 
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Respectfully  submitted. 


STATEMENT  OF  GEORGE  R.  MTLBXTBH,  OF  HUES  CTTT,  CUSTEE 
COUHTT. 

The  Chairman.  How  long  have  yon  resided  in  Miles  City? 

Mr.  Milburn.  Most  of  the  time  since  March,  1883. 

The  Chaibman.  Have  yon  made  yourself  familiar  with  this  county  1 

Mr.  Milburn.  I  have  traveled  over  much  of  it ;  partly  in  the  Cro* 
Reservation  and  the  country  soath  of  here  on  Tongue  River  and  on  the 
Rosebud  and  Powder  Rivers.  I  have  been  north  as  far  as  Wolf  Point, 
and  west  as  far  as  the  western  limit  nearly  on  the  railroad. 

The  Chairman.  In  yonr  travels  have  yon  paid  attention  to  the  sub- 
ject of  reclaiming  the  land  by  irrigation? 

Mr.  Milburn.  I  have  given  that  attention  to  it  that  any  other  citizen 
wonld  who  was  interested  in  the  welfare  of  the  country.  1  have  no 
scientific  knowledge  in  connection  with  it. 

The  Chairman.  Have  yon  observed  the  section  of  country  where  ir- 
rigation is  practiced  T 

Mr.  Milburn.  Yes. 
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The  Chairman    What  is  the  result  of  irrigation  as  far  as  you  have 


Mr.  Milbdrn.  The  result  is  extraordinary.  The  crops  resulting  are 
astonishing  to  a  person  who  has  been  accustomed  to  farming  in  the  East 
in  the  ordinary  way. 

The  Chairman.  What  portion  of  the  East  did  you  belong  to  I 

Mr.  Milbdbn.  I  was  born  in  Washington  City.  I  can  compare  the 
results  here  with  those  I  have  seen  in  Maryland  and 'Virginia,  particu- 
larly. 

The  Chairman.  How  will  an  acre  of  land  irrigated  here  compare  in 
productiveness  with  the  best  acre  of  land  you  have  ever  seen  in  Vir- 
ginia or  Maryland! 

Mr.  Milhurn.  I  should  say  it  would  produce  five  times  as  much, 
year  in  and  year  out,  for  a  term  of  ten  years. 

The  Chairman.  That  one  acre  of  land  here  would,  if  cultivated  for  a 
continuous  period  of  ten  years,  produce  five  times  as  much  as  an  acre 
of  the  best  laud  in  Maryland  or  Virginia  with  which  you  are  acquainted  ! 

Mr.  Milbdbn.  I  believe  it  would. 

The  Chairman.  Has  there  ever  been  a  failure  of  the  crops  here  where 
they  have  been  irrigated  1 

Mr.  Milbdbn.  Never  to  my  knowledge.  Almost  always,  when  there 
is  not  irrigation,  the  crop  will  fail.  The  crops  obtained  here  in  a  year 
of  phenomenal  rains  will  not  compare  in  quality  or  quantity  with  those 
which  would  be  produced  by  irrigation. 

The  Chairman.  Suppose  we  had  proper  surveys,  which  would  desig- 
nate tbe  land  that  could  be  irrigated  and  the  means  whereby  it  could 
be  irrigated,  and  suppose  we  had  land  laws  that  would  enable  people 
to  obtain  the  land  and  at  the  same  time  not  lead  to  monopoly,  is  the 
country  so  situated  that  private  enterprise  would  develop  it  rapidly? 

Mr.  Milbdrn.  There  is  no  doubt  whatever  of  that.  Inquirers  are 
coming  into  the  country  all  the  time,  sent  in  here  by  people  who  desire 
to  And  good  agricultural  lands. 

-  The  Chairman.  Have  you  reflected  on  the  changes  necessary  in  tbe 
land  laws  to  facilitate  irrigation! 

Mr.  Milbdrn.  I  have  not. 

The  Chairman.  You  have  no  suggestions  to  make  in  regard  to  that! 

Mr.  Mdlbdrn.  I  have  not  considered  that  matter  at  all. 

The  Chairman.  Have  you  considered  the  matter  of  protecting  what 
growing  timber  yon  have  here! 

Mr.  Milbdrn.  Yes. 

The  Chairman.  What  is  your  idea  as  to  how  the  timber  should  be 
protected  ! 

Mr.  Milbdrn.  I  think  the  only  measure  necessary  is  to  send  to  the 
penitentiary  tbe  men  who  set  Are  to  the  forests  by  carelessness.  In  other 
words,  enforce  the  laws  already  on  the  statute-books. 

The  Chairman.  For  that  purpose  would  you  not  want  some  respon- 
sible citizen  to  look  after  it! 

Mr.  Milburn.  That  is  exactly  what  is  wanted. 

The  Chairman.  There  is  no  necessity  for  having  any  secret  agents 
for  that  purpose,  is  there! 

Mr.  Milburn.  None  whatever. 
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STATEMENT  OF  ABEAM  HALL,  RECEIVES  OF  LAUD  OFFICE,  MILES 
CITY,  OUSTER  OOUBTY. 

The  Chairman.  What  is  the  extent  of  your  land  district  I 

Mr.  Halt,.  It  takes  in  all  of  Ouster  County  and  Dawson  County, the 
eastern  part  of  Yellowstone  County  and  Meagher  County. 

The  Chairman.  About  how  long  would  it  be  from  north  to  south  and 
east  to  west  t 

Mr.  Hall.  It  is  all  the  eastern  part  of  Montana,  as  far  west  as  the 
twenty-eighth  township.    There  are  about  thirty-two  townships  in  it 

The  Chairman.  Thirty-two,  from  east  to  west? 

Mr.  Hall.  Yes.    They  are  numbered  from  west  to  east. 

The  Chairman.  How  much  land  has  been  disposed  of  in  that  areal 

Mr.  Hall.  There  have  been  565  homestead  entries  made  in  this  office 
since  the  establishment  of  the  office  in  1880  or  1881,  and  there  have 
been  420  pre-emption  filings  made. 

The  Chairman.  Then  the  railroad  lands  are  to  be  deducted  1 

Mr.  Hall.  Yes  sir. 

The  Chairman.  Have  yon  ever  figured  up  bow  much  remains  of  the 
public  laud  now  undisposed  of,  either  by  railroad  or  otherwise! 

Mr.  Hall.  I  bare  not  figured  it  up,  but  there  is  a  very  small  per  cent, 
of  the  land  yet  taken. 

The  Chairman.  Either  by  the  railroad  or  by  public  entries  f 

Mr.  Hall.  By  either. 

The  Chairman.  The  great  majority  of  it  then  is  public  land  f 

Mr.  Hall.  Yes;  but  there  is  very  little  of  it  in  comparison  with  that 
which  lias  been  taken  or  disposed  of  by  the  Northern  Pacific  Railroad. 

The  Chairman.  Have  you  traveled  over  it  much  to  see  the  character 
of  the  soil  1 

Mr.  Hall.  I  have,  considerably. 

The  Chairman.  Of  course  we  take  it  for  granted  that  it  is  not  lit  for 
cultivation,  as  a  rule,  without  irrigation. 

Mr.  Hall.  That  is  correct. 

The  Chairman.  In  passing  over  it  have  you  had  in  mind  the  ques- 
tion of  irrigating  it  t 

Mr.  Hall.  Yes. 

The  Chairman.  Did  you  see  the  facilities  for  irrigating  it  1 

Mr.  Hall.  It  appears  to  me  the  facilities  are  good.  The  Montana 
streams  all  afford  an  abundance  of  water  at  the  very  time  of  the  year 
when  it  is  most  needed;  that  is  in  June  and  July. 

The  Chairman.  Hoes  not  a  large  amount  of  water  run  down  the 
streams  at  times  when  it  is  not  needed  1 

Mr.  Hall.  Yes. 

The  Chairman.  Have  you  observed  the  contonr  of  the  country  and 
the  source  of  the  streams  with  a  view  of  seeing  where  water  conld  be 
stored  and  held  back  T 

Mr.  Hall.  No  ;  1  cannot  say  that  I  have. 

The  Chairman.  So  that  from  your  experience  you  would  not  be  able 
to  make  any  estimate  of  what  may  be  done  in  that  respect  1 

Mr.  Hall.  No. 

Senator  Reagan.  What  portion  of  the  land  in  your  district  would 
you  consider  available  for  cultivation  under  irrigation  1 

Mr.  Hall.  I  could  not  state  really.  I  shonld  think  that  what  has 
been  stated  is  a  fair  estimate,  namely,  twenty  per  cent.,  if  not  more. 
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The  Chairman.  You  think  that  perhaps  more  than  twenty  per  cent. 
can  bet 

Mr.  Hall.  There  is  at  least  that  much  that  can  be  irrigated.  I  should 
think  that  would  be  a  fair  percentage. 

Senator  Reagan.  That  is,  in  your  district. 

Mr.  Hall.  Yes.  The  valleys  below  here  have  been  mostly  taken  up 
under  the  homestead  and  pre-emption  filings.  But  a  great  many  of 
them — in  faet  most  of  them— have  been  abandoned  tor  tbe  present. 
They  were  taken  in  tbe  first  place  by,  perhaps,  adventurers  or  specu- 
lators. I  think  there  have  been  about  two  crops  of  settlers  in  this 
conn  try,  and  there  is  a  third  coming  in.  Tbe  valleys  below  here  are 
only  sparsely  settled.  I  know  that  if  there  could  be  a  system  of  irriga- 
tion projected  the  valleys  would  be  very  rapidly  settled  up.  Every 
legal  subdivision  would  be  immediately  available. 

The  Chairman.  Are  the  homestead  and  pre-emption  laws  applicable 
to  this  section  of  the  country  T 

Hr.  Hall.  Yes. 

The  Chairman.  That  is,  can  a  homesteader  come  here  and  make  a 
home  without  having  some  combination  or  arrangement  whereby  the 
water  can  be  brought  in  f  Of  course  he  can  take  the  land,  but  can  he 
stand  it  here  as  a  rule  t 

Mr.  Hall.  1  shouldn't  think  a  man  conld  make  a  living  at  farming 
independent  of  any  stock  interest. 

Tbe  Chairman.  Agricultural  pursuits,  then,  without  irrigation,  are 
imrracticable  herd 

Mr.  Hall.  To  a  great  extent,  yes.  We  have  a  few  farmers  that  have 
made  a  living,  but  very  few.  Usually  the;  have  combined  farming 
witli  stock-raising. 

The  Chairman.  What  modification  in  the  homestead  law  would  ena- 
ble |>eo|ile  to  make  homes  here  f     Have  you  given  thought  to  that 

MllijCCt  ! 

Mr.  Hall.  I  don't  know  that  I  have.  I,  should  think  the  present 
homestead  system  would  be  successful  to  a  great  extent,  though  per- 
haps a  modification  of  it  might  be  made. 

Tbe  Chairman.  What  will  people  do  on  this  desert  land  while  they 
are  getting  their  homes  made  and  their  ditches?  Can  they  do  much 
until  they  get  their  ditches  in  t 

Mr.  Hall.  No;  they  can  not. 

The  Chairman.  Can  a  single  homesteader  as  a  rale  enter  land,  ex- 
cept where  he  cau  find  small  fertile  places  T 

Mr.  Hall.  No;  I  think  not,  without  a  system  of  irrigation. 

STATEMENT   OF   WILLIAM   COURTNEY,  OF   MILES  CITY,  CUSTER 
COUNTY. 

The  Chairman.  What  is  your  occupation  t 

Mr.  Courtney.  I  am  a  live-stock  broker. 

Tbe  Chairman.  How  long  have  you  resided  in  Miles  City  T 

Mr.  Coubtnet.  Eight  years. 

Tbe  Chairman.  Are  you  familiar  with  tbe  surrounding  country  t 

Mr.  Courtney.  To  some  extent. 

The  Chairman.  Have  you  traveled  over  itl 

Mr.  Courtney.  Yes;  in  the  early  days  I  traveled  over  it.  I  have 
been  for  twenty-three  years  a  resident  of  Montana.  I  was  over  the 
country  a  good  deal  before  there  were  auy  settlements  here. 
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The  Chairman.  Have  you  observed  the  effects  of  irrigation  and  the 
facilities  therefor  in  this  part  of  the  country  1 

Hr.  Courtney.  Not  to  any  great  extent,  bat  I  have  partially. 

The  Chairman.  You  have  seen  the  results  of  irrigation  1 

Mr.  Courtney.  Tea. 

The  Chairman.  What  are  those  results  in  this  country  t 

Mr.  Courtney.  They  are  simply  astonishing. 

The  Chairman.  What  part  of  the  country  do  you  come  from  f 

Mr.  Courtney.  From  the  State  of  New  York.  I  was  born  in  Eng- 
land, bnt  have  been  thirty-five  years  in  America. 

The  Chairman.  Do  yon  know  something  about  fanning  in  England* 

Mr.  Courtney.  Yes. 

The  Chairman.  And  in  New  York  1 

Mr.  Courtney.  Yea.  I  was  nine  years  at  an  Indian  Agency  in  the 
West,  Fort  Berthold.  I  saw  a  good  deal  of  farming  at  that  point,  but 
they  had  no  irrigation  there.  Tbey  found  the  soil  much  more  fertile  on 
the  bench  lands  than  on  the  bottom  lands,  and  they  raised  better  crops 
on  the  bench  land. 

The  Chairman.  Have  yon  observed  the  crops  of  this  county,  that 
have  been  produced  by  irrigation  1 

Mr.  Courtney.  Yes. 

The  Chairman.  Supposing  you  should  take  a  term  of  ten  years,  how 
would  yon  compare  the  land  here  that  is  irrigated  with  land  in  New 
York  with  which  you  are  familiar? 

Mr.  Courtney.  I  think  that  irrigation  would  produce  more  than  fire 
times  the  ordinary  crop. 

The  Chairman.  Irrigation  here  would  produce  more  than  five  times 
the  ordinary  crop,  on  good  land  t    Is  that  your  ideat 

Mr.  Courtney.  Yes. 

The  Chairman.  I  ventured  in  a  recent  article  to  say  that  irrigation 
would  more  than  double  a  crop  and  1  was  much  criticised  by  a  Dumber 
of  newspapers  for  my  "exaggeration." 

Mr.  Courtney.  That  is  by  no  means  an  exaggeration.  I  have  an  ar- 
tesian well  in  operation  at  my  home  here  in  Miles  City. 

The  Chairman.  How  deep  is  that  welll 

Mr.  Courtney.  Five  hundred  and  thirty-five  feet. 

The  Chairman.  Through  what  material  did  you*  go  to  reach  itf 

Mr.  Courtney.  I  think  through  sandstone. 

The  Chairman.  What  did  you  strike  immediately  above  the  water! 

Mr.  Courtney.  Sandstone,  I  think. 

The  Chairman.  Was  it  hard  1 

Mr.  Courtney,  Yes;  it  took  some  time  to  bore  through  it 

The  Chairman.  What  did  you  find  the  water  in  t 

Mr.  Courtney.  In  gravel,  I  think.  We  got  a  very  good  flow,  I  think 
100  barrels  in  twenty-four  hours. 

The  Chairman.  What  is  the  size  of  the  well  1 

Mr.  Courtney.  Itis  a  4  inch  well. 

The  Chairman.  Have  there  been  many  wells  sunk  in  this  town! 

Mr.  Courtney.  About  fourteen  altogether. 

The  Chairman.  Has  the  increase  in  quantity  in  the  wells  affected 
the  flow  of  the  water  t 

Mr.  Courtney.  No. 

The  Chairman.  The  other  wells  flow  about  the  same  quantity  as 
yours  1 

Mr.  Courtney.  Yes. 

Senator  Reagan.  Are  the  wells  of  about  the  same  depth! 

Mr.  Courtney   They  vary  in  depth  very  much. 
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The  Chairman.  Then  yoa  h«ve  not  struck  any  uniform  stratum  from 
which  the  water  comes  t 

Mr.  Courtney.  So.  On  the  other  side  of  the  Yellowstone  Eiver,  at 
about  an  elevation  of  600  feet  above  the  Yellowstone,  there  is  a  man 
farming  who  dug  down  50  feet  and  got  good  water.  His  crops  were 
then  looking  well. 

Senator  Reagan.  Does  he  irrigate  from  his  well  1 

Mr.  Courtney.  No.  He  has  had  no  means  of  irrigating,  bnt  at  55 
feet  from  the  surface  he  got  good  water. 

Senator  BeAgan.  How  is  the  water  here  in  this  cityl 

Mr.  Courtney.  The  character  of  the  water  is  very  good.  I  went 
down  18  feet  for  a  well  for  drinking  purposes,  and  got  a  good  flow, 
winter  and  Bummer.    We  use  it  at  my  home. 

Senator  Reagan.  Is  the  artesian  water  good  for  drinking  purposes  f 

Mr.  Courtney,  f  do  not  like  to  use  it  for  drinking  purposes,  but  ft 
is  good  water  for  irrigating  and  for  washing.  I  use  it  on  my  lawn  and 
in  my  laundry  and  for  cooking. 

The  Chairman.  What  kind  of  a  grazing  country  is  this  ? 

Mr.  Courtney.  We  have  the  best  grazing  land  in  the  Northwest, 
without  exception.  I  have  been  all  over  Montana,  and  I  consider  we 
have  got  decidedly  the  best  grazing  lands  in  the  Northwest. 

Senator  Reagan.  If  all  the  land  that  was  susceptible  of  irrigation 
here  was  devoted  to  agriculture  aud  the  raising  of  grasses  and  so  on, 
and  the  balance"  was  used  for  pasturage,  what  kind  of  a  country  would 
you  have  np  herel 

Mr.  Courtney.  A  splendid  country.  Our  valley  would  be  full  ot 
industrious  farmers  if  irrigation  were  made  extensive.  As  it  is,  our 
county  supports,  in  round  numbers,  about  200,000  head  of  cattle,  aud 
gives  pasturage  for  that  number.  There  are  36,000  square  miles  in 
Uuster  County.  In  ordinary  seasons  we  find  an  abundance  of  pastur- 
age, and  cattle,  I  think,  are  fatter,  in  better  order,  and  mature  earlier 
in  this  county  than  in  any  other  place  I  know  of  in  the  Northwest.  I 
will  simply  give  you  an  illustration  of  that.  In  188G  I  sold  about  000 
head  of  three-year-old  steers  that  were  raised  in  northern  Wyoming, 
and  were  driven  up  here  to  Montana  We  had  a  hard  winter  in  1886- 'S7. 
In  1888  those  two-year-olds  were  four-year-olds,  and  the  new  owners 
gathered  about  600  head  of  them  and  took  them  to  Chicago  and  sold 
them  for  $52.50  a  head.  In  the  same  year  that  these  cattle  were  sold 
a  lot  of  Wyoming  cattle  were  marketed,  and  the  Wyoming  men  who 
marketed  the  same  class  of  steers,  exactly,  could  get  for  them  only  $39 
a  head.  That  shows  the  difference  between  the  cattle  raised  here  aud 
the  cattle  raised  in  Wyoming. 

The  Chairman.  Wyoming  is  a  pretty  good  stock  country! 

Mr.  Courtney.  Yes.  We  have  also  here,  I  may  say,  inexhaustible 
coal-fields.  The  whole  country  is  spread  over  with  vast  coalfields.  In 
some  places  the  veins  crop  out  7  feet  in  thickness.  That  is  a  very  im- 
portant point  for  settlers  coming  here.  They  can  get  fuel  cheap.  We 
can  deliver  good  lignite  coal  at  our  homes  here  at  au  average  of  $2  a 
ton,  and  there  are  very  extensive  fields  of  it. 

The  Chairman.  That  is  a  great  consideration  for  settlers. 

Mr.  Courtney.  Yes;  a  most  important  consideration. 

The  Chairman.  Does  that  coal  extend  all  over  the  county  f 
Mr.  Courtney.  Yes, 

The  Chairman.  Is  it  near  the  surface  and  easily  obtainable  f 
Mr.  Courtnry.  Yes,  There  are  numbers  of  men  here  that  hardly 
mine  at  all,  but  scratch  the  ground  aud  get  their  supply  of  coal. 
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8TATKMEHT  OF  L.  A.  HUFFXAV,  OF  HUES  CITY,  CUSTER  COVITT. 

The  Chairman.  How  long  have  you  resided  in  Miles  City  I 

Mr.  Huffman.  About  ton  years:  in  the  neighborhood  a  little  longer. 

The  Chairman.  Have  yea  traveled  over  this  section  of  country! 

Mr.  Huffman.  I  have. 

The  Chairman.  Are  you  familiar  with  its  topography  f 

Mr.  Huffman.  Yes. 

The  Chaieman.  Have  you  looked  the  country  over  with  a  view  to 
irrigation — storing  water,  diverting  water  from  the  rivers,  etc? 

Mr.  Huffman.  Yes,  I  have. 

The  Chairman.  Can  you  describe  the  general  topography  of  the 
country  and  what  its  advantages  are  for  obtaining  water  T 

Mr.  Huffman.  Not  being  an  engineer,  1  have  not  examined  the  coun- 
try scientifically. 

The  Chairman.  You  have  examined  it  as  a  practical  man  ? 

Mr.  Huffman.  Yes ;  I  have.  It  seems  to  me  there  is  no  country  bet- 
ter adapted,  naturally,. for  that  purpose,  taking  into  consideration  the 
fall  of  the  streams  and  the  amount  of  water  they  carry  in  the  spring- 
time from  the  melting  of  the  ice  and  snow.  In  June  the  streams  have 
a  large  volume  of  water  in  them,  and  there  are  basins  where  a  large 
number  of  reservoirs  conld  be  built  for  storing  water.  Since  I  read  of 
your  sayings  in  Congress  and  of  the  prospective  workjjf  this  commit- 
tee, it  has  seemed  to  me  that  here  in  the  Yellowstone  Valley  more  than 
in  any  other  place  I  know  of,  considering  the  amount  of  laud  that  could 
be  reclaimed,  the  water  could  be  more  easily  stored.  If  you  will  loot 
ont  of  the  window  you  will  see  low  bills,  in  which  there  are  streams, 
and  back  of  these  streams  you  will  And  basins  with  a  gulch  leading  oat 
of  them  2  miles  long  that  might  be  made  into  reservoirs;  and  this  little 
Tongue  River  goes  over  this  bank. 

The  Chairman.  You  have  no  means  of  estimating  wbat  proportion 
of  the  conn  try  might  be  brought  uuder  irrigation  by  storage!  Yon 
have  not  figured  on  that  1 

Mr.  Huffman.  No,  I  have  not  figured  on  it;  bat  I  have  it  in  my 
mind  as  to  the  great  quantity  of  water  that  might  be  stored.  The 
water  that  goes  down  these  rivers  would  affect  an  enormous  amount  of 
land. 

The  Chairman.  Then  you  agree  with  others  who  have  testified  iu 
regard  to  irrigation  1 

Mr.  Huffman.  Yes. 

The  Chairman.  In  what  State  did  yon  live  originally  f 

Mr.  Huffman.  Iowa. 

The  Chairman.  What  do  you  say  in  regard  to  the  productive  capac- 
ity of  irrigated  land  here  as  compared  with  that  of  Iowa!  Duringa 
period  of  ten  years,  what  wonld  be  the  results  t 

Mr.  Huffman.  There  can  be  no  comparison.  We  can  raise  more  of 
the  stuff  I  have  seen  planted  here,  beginning  with  garden  vegetables. 
I  do  not  know  but  that  I  will  except  corn.  But  of  all  that  I  have  Been 
experimented  with  here,  we  can  raise  double  what  they  can  in  Iowa 

The  Chairman.  You  can  have  a  sure  crop  here  every  year  under 
irrigation  1 

Mr.  Huffman.  Yes.  We  would  escape  one  difficulty  that  they  have 
there — our  crops  would  not  be  destroyed  at  the  time  of  harvest.  We 
can  rely  on  a  dry  harvest  for  the  grain,  and  that  they  can  not  do  in  Iowa. 

The  Chairman.  And  you  would  have  your  own  time  to  plant! 

Mr.  Huffman.  Yes. 
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The  Chaibman.  Take  a  term  of  years  in  both  countries;  how  would 
you  compare  an  acre  of  land  here  with  ao  acre  iu  lowaf 

Mr.  Huffman.  It  would  be  a  good  deal  better  in  all  respects  here, 
and  would  produce  at  least  double.  I  consider  double  the  crop  a  con- 
servative estimate— especially  hay — all  forage. 

The  Chairman.  Have  you  seen  irrigation  practiced  long  enough  to 
observe  anything  about  the  effect  of  fertilizing  land  by  that  means  1 
You  have  not  looked  into  that 

Mr.  Huffman.  We  all  know  that  a  piece  of  prairie  that  is  utterly 
worthless  produces  bay  when  irrigated,  good  blue  stump  bay,  very 
nutritions.    That  we  do  not  find  anywhere  else. 

The  Chairman.  I  think  Major  Powell  can  tell  you  something  about 
the  fertilizing  effects  of  water. 

Mr.  Huffman.  Yes,  I  have  read  his  writings  with  interest. 

Director  Powell.  To  what  extent  back  in  the  hills  3,  6,  8,  and  10 
miles  can  the  storm  waters  be  stored  t  What  are  the  facilities  up  on 
the  second,  third,  and  fourth  benches  for  storing  storm  waters! 

Mr.  Huffman.  They  are  vast.  But  as  to  the  expense,  it  takes  an 
engineer  to  estimate  that.  And,  as  I  stated  before,  this  country,  from 
its  topography,  its  contour,  is  better  adapted  to  that  sort  of  irrigation 
than  any  other  country  I  have  been  in.  I  can  not  conceive  of  a  bettor, 
when  yon  take  into  consideration  the  nearness  of  water  to  the  land  to 
be  supplied.  You  can  go  into  the  mountain  ranges  and  find  larger 
places  for  reservoirs  for  storing  water,  but  that  would  be  too  far  away 
from  where  yon  would  want  to  use  the  water. 

STATEMENT  OF  S.  GORDON,  OF  MIXES  CITY,  OUSTER  COUNTY. 

The  Chairman.  What  is  your  occupation  t 

Mr.  Gordon.  Editor  of  the  Daily  Yellowstone  Journal. 

The  Chairman.  How  long  have  yon  resided  here  t 
"  Mr.  Gordon.  Nine  years. 

The  Chairman.  Have  you  traveled  over  this  country  1 

Mr.  Gordon.  To  some  extent,  yes. 

The  Chairman.  Has  your  attention  been  called  to  the  subject  of  irri- 
gation and  its  effect  t 

Mr.  Gordon.  Yes. 

The  Chairman.  What  do  yon  say  in  regard  to  its  effect  upon  the 
landf 

Mr.  Gordon.  Its  effect  is  miraculous. 

The  Chairman.  From  what  State  were  you  originally  t 

Mr.  Gordon.  New  York  city,  originally. 

The  Chairman.  Were  you  familiar  with  the  farms  outside  of  the  city  t 

Mr.  Gordon.  No;  I  lived  in  the  city  all  the  time;  I  have  lived  in 
Minnesota,  too. 

The  Chairman.  Do  you  know  anything  about  fanning  land  there  t 

Mr.  Gordon.  Yes. 

The  Chairman.  What  do  yon  say  in  regard  to  the  land  there— its 
productive  capacity  for  ten  years  as  compared  with  land  here! 

Mr.  Gordon,  .This  laud  here  has  an  advantage  over  the  land  in  Min- 
nesota. 

The  Chairman.  What  would  be  the  relative  capacity  for  production 
for  a  period  of  ten  years  1 

Mr.  Gordon.  1  think  the  wheat  crop  there  is  10  or  12  bushels  to  the 
acre.    I  think  here  on  irrigated  land  it  would  be  SO  bushels  to  the  acre 
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I  have  at  my  office  a  sheaf  of  wheat  that  I  ought  to  have  brought  lure 
with  me,     It  was  produced  on  irrigated  land. 

The  Chairman.  Then,  with  your  land,  yon  have  the  other  advan- 
tages of  producing  all  sorts  of  crops. 

Mr.  Gordon.  Everything  that  has  been  planted  here  grows  sponta- 
neously if  it  has  water. 

The  Chairman.  Yon  have  not  had  a  chance  to  try  whether  fruits  will 
grow  here? 

Mr.  Gordon.  Berries  have  been  tried  here ;  I  do  not  think  the  larger 
fruits  have  been.  There  are  some  places  where  they  have  crab-apple 
trees. 

The  Chairman.  Have  you  looked  over  the  topography  of  (he  coun- 
try with  a  view  to  seeing  whether  irrigation  might  be  practiced  heret 

Mr.  Gordon.  I  have,  but  I  do  not  think  my  opinion  would  be  worth 
much  on  that  snbjeot.     I  have  no  practical  ideas  on  the  subject. 

The  Chairman.  Except  what  yon  have  gained  from  others  T 

Mr.  Gordon.  Just  what  I  have  beard  from  others.  What  you  have 
heard  here  to-day  from  other  gentlemen  would  be  what  I  would  say. 

The  Chairman.  What  we  have  heard  stated  to-day  is  about  the 
general  judgment  of  the  people  familiar  with  the  subject  f 

Mr.  Gordon.  That  is  tbe  way  we  talk  all  the  time. 

The  Chairman.  What  do  j  ou  say  as  to  tbe  climate  in  this  conotry ! 

Mr.  Gordon.  It  ie  the  finest  that  I  have  ever  experienced.  I  do  not 
know  whether  any  other  gentleman  has  touched  upon  the  subject  or 
not,  but  for  tbe  purposes  of  agriculture  we  have  from  six  weeks  to  eight 
weeks  longer  season  for  crops  than  in  any  other  place,  comparing  it 
particularly  with  Minnesota,  where  I  have  had  most  experience.  The 
spring  here  commences  earlier  and  the  fall  later.  Our  growing  season 
commences  about  the  16th  of  March  and  ends  in  October. 


STATEMENT  OF  I.  W.  STRIVELL,  OF  MILES  CITY. 

The  Chairman.  How  long  have  you  resided  in  Miles  City,  Custer 
County! 

Mr.  Strivell.  Ten  years. 

The  Chairman.  Are  you  familiar  with  this  section  of  Montana  1 

Mr.  Strivell.  Yes. 

The  Chairman,  Have  you  traveled  over  it  considerably  f 

Mr.  Strivell.  Yes;  extensively. 

The  Chairman.  What  is  your  occupation  1 

Mr.  Strivell.  I  am  a  practicing  lawyer  and  interested  in  stock. 

The  Chairman.  And  those  occupations  have  called  you  over  tbe 
country  1 

Mr.  Strivell.  Yes. 

The  Chairman.  Has  your  attention  been  called  to  tbe  subject  of 
irrigation  t 

Mr.  Strivell.  Yes,  often.  My  attention  has  been  callcdto  it  asthe 
only  remedy  for  this  country — its  salvation,  if  it  is  to  have  any. 

The  Chairman,  Agricultural  pursuits  without  irrigation  would  be 
impracticable  T 

Mr.  Strivell.  Wholly  so. 

Tbe  Chairman.  What  are  the  facilities  for  agriculture  with  irriga- 
tion? 

Mr.  Strivell.  Very  extensive.  The  effort  to  cultivate  laud  without 
irrigation  is  a  failure,    1  agree  with  one  of  the  gentlemen  who  was  on 
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tbe  stand  in  the  early  part  of  this  examination,  that  it  is  only  a  ques- 
tion of  time  when  it  wonld  break  any  man ;  but  with  irrigation,  there- 
verse  is  true.  I  think  this  wonld  be  as  successful  a  country  with  irriga- 
tion as  there  is  on  the  globe.  I  have  seen  irrigation  extensively  prac- 
ticed in  Arizona.  I  have  been  over  the  lands  in  the  Salt  River  and  the 
Gila  River  Valleys. 

The  Chairman.  Those  valleys  are  fine  illustrations  of  the  effects  of 
irrigation  1 

Mr.  Strivell.  Yes.  I  know  they  wonld  be  worth  nothing  without 
irrigation,  and  I  think  this  country  would  be  equally  successful. 

The  Chairman.  As  the  Salt  River  Valleyl 

Mr.  Strivrll.  Yes.  I  think  it  would  produce  as  well  as  the  Salt 
River  Valley.  I  have  raised  alfalfa,  and  I  see  no  difference  between  it 
and  the  alfalfa  in  the  Salt  River  Valley  in  Arizona.  I  have  seen  alfalfa 
in  Colorado,  and  where  we  irrigate  I  think  our  alfalfa  is  equal  to  that 
in  either  of  those  places. 

The  Chairman.  How  many  tons  can  you  cut  in  a  season,  where  it  is 
properly  cultivated — on  irrigated  landf 

Mr.  S'thiyell.  Of  course  they  tell  fabulous  tales  in  the  Salt  River 
Valley  about  cutting  10  tons  to  the  acre  in  a  season.  I  have  alfalfa  not 
irrigated,  except  as  it  gets  moisture  from  a  lake.  This  alfalfa  is  10  feet 
from  that  lake,  and  it  has  all  the  effects  that  could  be. derived  from  ir- 
rigation, and  I  have  cut  it  three  times  up  to  this  date.  I  nse  it  tor  horse 
feed.  But  I  would  not  put  the  amount  so  high  as  they  do  in  Arizona. 
I  am  convinced  that  with  irrigation  we  could  produce  6  tons  to  tbe  acre. 

The  Chairman.  How  is  your  land  with  regard  to  variety  of  crops! 

Mr:  Sthivell.  All  that  you  could  produce  in  Illinois  or  the  Missis- 
sippi Valley.  1  agree  with  Mr.  Huffman  that  the  corn  would  not  be 
the  kind  of  corn  that  is  raised  in  the  Mississippi  Valley — so  extensively 
raised  there — though  it" might  be.  But  all  other  crops  that  could  be 
raised  anywhere  else  in  this  northern  latitude  could  be  raised  here. 

The  Chairman.  From  what  State  were  yon  originally  1 

Mr.  Strivell.  New  York,  originally.  1  lived  twenty-four  years  in 
Illinois. 

The  Chairman.  Then  yon  are  more  familiar  with  Illinois! 

Mr.  Strivell.  I  am  perfectly  familiar  with  that  State. 

The  Chairman.  What  would  you  say  as  to  all-around  crops  for  a 
period  of  years  T  What  would  be  the  comparison  between  the  land 
here  and  the  average  best  land  in  Illinois! 

Mr.  Sthivell.  Tbe  estimate  for  Illinois  is  one  successful  crop  in  three 
years;  the  others  a  diminished  crop.  We  could  raise  with  irrigation  a 
successful  crop  every  year.  Of  course  I  do  not  mean  that  we  might 
not  in  localities  be  subject  to  a  storm  or  something  of  that  kind — hail, 
perhaps,  in  a  limited  way.  Though  we  are  not  in  the  hail  belt  we  do 
sometimes  have  it.  Bnt  you  could  safely  count  on  a  successful  crop 
every  year. 

The  Chairman.  Do  you  know  to  what  extent  the  water  that  is  put 
upon  the  land  fertilizes  it! 

Mr.  Strivrll.  I  think  that  depends  on  the  water.  If  the  water  has 
a  large  amount  of  sediment  in  it,  as  it  has  in  the  Salt  River  Valley,  it 
would.  The  Kile  is  an  example  of  that.  But  I  have  no  knowledge  ex- 
cept of  the  water  from  the  wells.  1  do  not  know  that  that  has  any  fer- 
tilizing quality. 

The  Chairman.  I  do  not  suppose  that  it  has  any  more  than  rain- 
water. 
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Hr.  Strivell.  >*o  ;  but  the  water  tliat  comes  down  filled  with  sedi- 
ment has  a  fertilizing  quality  to  a  large  extent. 

*  The  Chairman.  Suppose  you  were  to  catch  the  storm  waters  in  res- 
ervoirs, how  would  that  be  t 

Mr.  Strivell.  My  opinion  of  the  fertilizing  quality  of  water  is  that 
it  comes  from  the  sediment  carried  in  the  water,  and  that  would,  if  re- 
tained in  a  reservoir  a  long  time,  settle  on  the  bottom. 

The  Chairman.  1  think  Major  Powell  can  give  you  some  information 
on  that  head. 

Director  Powell.  Water  stored  in  a  pond  from  year  to  year  becomes 
tilled  with  microscopic  plants,  microscopic  animals  and  organisms,  and 
for  that  reason  is  valuable  as  a  fertilizer. 

Mr.  Stbivkll.  I  have  no  doubt  that  is  true. 

The  Chairman.  Have  yon  looked  over  the  country  with  ttie  view  of 
ascertaining  the  extent  to  which  yon  might  practice  irrigation  beret 

Mr.  S'J'&rvELL.  Yea ;  1  understand  the  formation  of  the  country  very 
well. 

The  Chairman.  What  are  the  opportunities  for  storing  the  water  in 
ponds 1 

Mr.  Strivell.  Almost  limitless.  The  country  is  made  up  of  hills 
and  gorges.  A  valley  that  yon  would  at  the  month  as  you  pass  it 
scarcely  suspect  amounted  to  anything,  yet  when  you  get  into  it  yon 
would  find  it  to  be  sometimes  25  to  35  miles  long.  I  do  not  think  I  ex- 
aggerate. At  the  bead  of  such  a  valley  as  that  you  could  find  a  place 
where  water  could  be  stored  for  that  whole  lateral  valley. 

The  Chairman.  Would  a  system  of  surveys  showing  how  that  could 
be  done  and  marking  oat  the  places  be  useful  here  1 

Mr.  Strivell.  It  would  be  almost  invaluable.  I  think  the  great 
possibilities  of  this  country  are  to  be  developed  in  the  Bocky  Mountains 
and  arid  regions. 

The  Chairman.  You  are  practicing  law  here.  Have  you  considered 
what  changes  should  be  made  in  our  laud  laws  to  adapt  them  to  our 
arid  region  T 

Mr.  Strivell.  I  have  not,  except  this :  It  would  require  a  combina- 
tion of  capital  to  make  irrigation  successful — to  make  ditches  of  suffi- 
cient length  and  capacity  to  irrigate  the  farms.  You  will  find  an  illus- 
tration of  that  in  a  fine  valley  above  here,  known  as  the  Pease  Bottom. 
They  have  a  ditch  there  which  is  au  eminent  success.  But  it  takes  a 
combination  of  capital.  You  can  find  land  so  low  that  you  can  utilise 
a  basin.  A  basin  might  irrigate  the  whole  valley,  the  people  there 
being  joint  tenants- 

The  CHAiRMAN.-At  the  last  session  Congress  reserved  these  reser- 
voir sites,  and  when  the  surveys  are  made  they  will  be  used  in  common 
by  the  people  who  irrigate  from  them. 

Mr.  Strivell.  That  is  all  that  is  necessary. 

The  Chairman.  Do  the  people  need  any  modification  of  the  laws  to 
enable  them  to  combine  and  construct  the  works  when  they  enter  tho 
lands  t 

Mr.  Strivell.  The  matter  of  water  is  now  receiving  a  large  amount 
of  attention  from  our  constitutional  convention  which  is  now  in  session 
at  Helena.  I  think  that  proprietary  rights  by  an  individual  should  be 
done  away  with,  and  I  think  they  will  be  iu  oar  constitution.  That  is 
to  say,  our  constitution  will  prohibit  one  individual  from  monopolizing 
the  water. 

The  Chairman.  You  do  not  want  the  land  divorced  froa:  the  water  I 

Mr,  Strivell,    So,  it  should  be  with  it. 
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The  Chairman.  Where  the  water  is  the  principal  ami  the  land  an 
incident,  you  do  not  want  them  separated? 

Mr.  Strivell.  No. 

The  Chairman.  Probably  your  convention  has  adopted  the  Colorado 
provision.  The  matter  of  arranging  that  is  not  difficult;  it  can  be  ac- 
complished. 

Mr.  Striyell.  I  think  so. 

Senator  Reagan.  What  is  the  character  of  the  soil  in  these  valleys  t 

Mr.  Strivell.  The  Yellowstone  and  Tongue  River  Valleys? 

Senator  Reagan.  Yes ;  where  reservoirs  could  be  made.  What  is 
the  character  of  the  soil  there  ? 

Mr.  Strivell.  If  yon  will  allow  me,  I  will  give  yon  the  opinion  of 
another.  The  first  time  I  came  to  this  country  I  was  with  a  Mr.  Ames, 
of  Illinois,  a  nephew  of  Bishop  Ames.  He  said  that  the  soil  was  better 
than  the  soil  of  Illinois. 

Senator  Reagan.  My  question  related  to  the  character  of  the  soil  for 
holding  water. 

Mr.  Strivell.  As  to  whether  it  is  impervious  to  water  1 

Senator  Reagan.  Yes. 

Mr.  Strivell.  It  is  largely  impervious  to  water. 

Senator  Reagan.  How  would  that  be  in  the  valleyB  ? 

Mr.  Strivell,  Yon  can  make  a  ridge  by  damming,  etc.,  elevate  yonr 
water  range  and  make  yonr  trough  for  a  long  distance  oot  of  the  soil, 
and  that  will  carry  yonr  water  thoroughly  almost  any  distance  and  take 
it  off  in  lateral  lines.    It  is  perfect  in  regard  to  that. 

Adjourned. 


On  Train  at  Billings,  Montana,  August  7, 1889. 
The  committee  met  on  call  of  the  chairman. 

Present;   Messrs.  Stewart  (chairman)  and  Reagan j    also  Director 
Powell. 


STATEMENT  OF  H.  W.  ROWLEY,  OF  BILLINGS. 

The  Chairman.  How  long  have  you  resided  at  Billings  I 

Mr.  Rowley.  Since  1882. 

The  Chairman.  What  is  your  occupation? 

Mr.  Eowi.:iY.  I  am  a  civil  engineer. 

The  Chairman.  Did  yon  make  the  map  which  is  before  ns,  marked 
B-  S.  B.,  No.  3? 

Mr.  Rowley.  Yes. 

The  Chairman.  What  does  it  represent? 

Mr.  Rowley.  The  valley  of  the  Yellowstone,  from  Billings  west,  35 
miles. 

The  Chairman.  And  what  else? 

Mr.  Rowley.  And  the  country  immediately  tributary  thereto.  It  is 
all  the  valley  of  the  Yellowstone. 

The  Chairman.  Does  it  represent  anything  else  ? 

Mr.  Rowley.  It  is  a  map  of  the  valley.  The  red  lines  [indicating] 
show  the  ditches  that  have  been  constructed.  The  upper  line  [indicat- 
ing] is  the  larger  ditch,  the  one  first  constructed. 
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The  Chairman.  Does  that  include  the  larger  portion  of  the  land  t 

Mr.  Rowley.  Yes;  that  takes  in  the  whole  country.  The  others  ate 
parallel  ditches,  taking  in  that  land  down  to  the  river. 

The  Chairman.  What  length  is  that? 

Mr.  Rowley.  Thirty-five  miles. 

The  Chairman.  What  size  in  width! 

Mr.  Rowley.  Twenty-four  feet  at  the  bottom  and  30  at  the  top. 

The  Chairman.  How  mnch  land  does  it  covert 

Mr.  Rowley.  It  covers  about  65,000  acres.  It  is  not  of  sufficient  size 
to  irrigate  that  much. 

The  Chairman.  Is  there  ample  water  in  that  river  at  that  point  to 
irrigate  the  land? 

Mr.  Rowley.  Yes. 

The  Chairman.  How  much  land  is  irrigated  by  that  ditch? 

Mr.  Rowley.  Five  thousand  acres  at  the  present  time. 

The  Chairman.  Are  the  other  ditches  completed — those  that  we  see 
marked  here  ! 

Mr.  Rowley.  They  are  nearly  completed.  Most  of  them  are  com- 
pleted. I  do  not  know  but  all  of  them  are  now  completed.  Some  of 
them  were  constructed  this  year. 

The  Chairman.  Have  any  of  them  been  used  to  irrigate  land? 

Mr.  Rowley.  Yes ;  the  diteh  marked  "  Canon  Ditch  "  has  been  in 
operation  two  years. 

The  Chairman.  What  crop  do  you  raise  on  the  lands  that  are  irri- 
gated by  these  ditches. 

Mr.  KoWLEY.  Wheat,  oats,  and  some  corn,  alfalfa  and  millet  and  small 
fruits.  I  do  n«t  know  all  the  crops;  there  is  a  great  variety  in  a  small 
way. 

The  Chairman.  With  what  success  have  you  produced  crops  with 
irrigation? 

Mr.  Rowley.  We  have  very  good  success.  The  land  here  that  is 
watered  seems  to  be  very  productive. 

The  Chairman.  From  what  State  were  you  originally  ? 

Mr.  Rowley.  I  was  born  in  New  York;  I  have  lived  in  Minnesota 
most  of  my  life. 

The  Chairman.  Are  you  familiar  with  the  productions  of  Minnesota? 

Mr.  Rowley.  Yes. 

The  Chairman.  How  will  the  land  here  compare  with  the  land  of 
Minnesota? 

Mr.  Rowley.  I  think  it  is  eqnal  to  it  and  better  for  some  things. 
It  is  much  better  for  grass  and  alfalfa  and  things  of  that  character. 
( i  rain  has  not  been  raised  here  to  any  great  extent  But  I  do  not  see 
why  it  is  not  as  good  a  grain  country  as  Minnesota  is. 

The  Chairman.  Have  you  cultivated  alfalfa  to  any  considerable  ex- 
tent? 

Mr.  Rowley.  To  a  sufficient  extent  to  prove  that  it  is  a  successful 
crop  here. 

The  Chairman.     How  mnch  hay  do  yon  produce  to  the  acre? 

Mr.  Rowley.  The  bay  that  is  produced  is  native  grass. 

The  Chairman.  I  mean  alfalfa — how  many  crops? 

Mr.  Rowley.  Two  or  three  crops  a  year — from  6  to  9  tons. 

The  Chairman.  How  with  regard  to  the  small  fruits  ?  Do  berriM 
flourish  well? 

Mr.  Rowley.  Yes. 

The  Chairman.  Yon  have  not  tried  the  larger  fruits? 

Mr.  Rowley.  This  country  has  not  beeu  settled  very  long,  bat  there 
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are  some  few  places  in  the  valley  where  they  Lave  made  a  start  and  say 
that  they  can  raise  them. 

The  Chairman.  How  much  farther  west  does  the  valley  extendi 

Mr.  Rowley.  This  immediate  valley  extends  np  here  30  miles. 

The  Chairman.  And  there  are  other  valleys  on  the  Yellowstone  be- 
yond that  f 

Mr.  Rowley.  Yes. 

The  Chairman.  For  how  long  a  distance  f 

Mr.  Rowley.  It  opens  ont  into  valleys  all  the  way  along. 

The  Chairman.  How  far  npf 

Mr.  Rowley.  To  the  National  Park. 

The  Chairman.  What  distance  would  that  be  from  buret 

Mr.  Rowley.  One  hundred  and  fifty  miles. 

Senator  Reagan.  From  Billings! 

Mr.  Rowley.  Yes. 

The  Chairman.  Have  you  ever  made  any  estimate  of  the  entire  ex- 
tent of  the  valley  land  of  the  Yellowstone  River  from  the  Park  down  to 
the  Missouri  T 

Mr.  Rowley.  No:  I  never  have. 

The  CHArRMAN.  What  county  are  we  in! 

Mr.  Rowley.  Yellowstoue  Coanty. 

The  Chairman.  It  joins  on  to  the  county  in  which  Miles  Oitv  is  situ- 
ated 1 

Mr.  Rowley.  Yes;  Miles  City  is  in  Custer  County. 

The  Chairman.  And  this  joins  on  to  Custer  County  T 

Mr.  Rowley.  Yes. 

The  Chairman.  How  much  valley  is  on  this  river  f 

Mr.  Rowley.  I  can  not  say;  I  never  had  any  occasion  to  estimate  it. 
Bnt  take  the  two  Bides  of  the  river,  and  what  is  now  the  Crow  Reserva- 
tion, and  there  is  a  large  amount  of  valley  land. 

The  Chairman.  What  would  be  the  average  width  of  it! 

Mr.  Rowley.  Probably  2  miles  wide.  This  valley  broadens  ont  to8 
miles  in  some  places.  Two  or  three  miles,  probably,  would  be  the  aver- 
age. 

The  Chairman.  What  is  the  character  of  the  land  back  from  the 
river? 

Mr.  Rowley.  To  the  north  there  is  a  large  extent  of  table  land — what 
is  known  as  the  lake  basin  country — a  strip  of  country  running  from  20 
to  30  miles  in  width,  and  perhaps  70  miles  in  length.  It  would  be  a 
fine  agricultural  country  if  it  were  watered. 

The  Chairman.  Is  there  any  opportunity  to  water  it  t 

Mr.  Kowley.  Some  think  that  there  is. 

The  Chairman.  What  means  of  watering  it  have  been  suggested! 

Mr.  Rowley.  Only  by  storage  reservoirs. 

The  Chairman.  What  opportunities  have  you  for  storage  reservoirs  1 

Mr.  Rowley.  That  is  a  matter  that  has  not  been  investigated.  In 
the  country,  at  the  npper  end  of  this  basin,  which  runs  up  to  the  moun- 
tains, there  is  a  large  amount  of  water  during  certain  seasons  of  the 
year— during  June  and  July. 

The  Chairman.  Is  there  a  stream  running  through  it! 

Mr.  Rowley.  No;  but  probably  there  is  plenty  of  water  up  there 
which  could  be  gotten. 

Senator  Reagan.  Is  it  too  high  at  any  point  for  the  water  from  the 
river  to  be  carried  on  to  it ! 

Mr.  Rowley.  I  think  it  might  be.  There  is  between  all  the  streams 
rolling  country  and  bench  lands. 
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The  Chairman.  What  is  your  first  large  stream  that  comes  in  aa  a 
tributary! 

Mr.  Rowley.  Below  here  the  Big  Horn  is  the  first  river. 

The  Chairman.  That  is  as  large  as  the  Yellowstone  1 

Mr.  Rowley.  Yes. 

The  Chairman.  That  has  streams  running  into  it  1 

Mr.  Rowley.  Yes. 

The  Chairman.  Is  it  toward  the  south  that  these  streams  got 

Mr.  Rowley.  Yes. 

The  Chairman.  Is  it  table  land  there,  or  how  is  itT 

Mr.  Rowley.  Rolling  country.  Most  of  the  streams  bead  in  th« 
mountains,  and  then  they  run  down  into  a  rolling  country,  where  nearly 
all  of  it  can  be  irrigated. 

The  Chairman.  What  is  the  character  of  the  land  when  irrigated! 

Mr.  Rowley.  The  laud  is  good — nearly  all  of  It 

Director  Powell.  Yon  built  one  of  these  canals  T 

Mr.  Rowley.  Yea. 

Director  Powell.  Can  you  give  us  an  idea  of  the  cost  of  construct- 
ing a  canal  1 

Mr.  Rowley.  That  was  built  at  a  time  when  everything  was  very 
higb,  and  all  the  lumber  was  bought  at  a  high  price. 

Director  Powell.  Put  it  in  this  shape,  if  yon  have  thought  of  it  in 
that  direction:  What  does  it  cost,  the  original  plant,  of  getting  water 
on  to  the  land — the  cost  per  acre  t 

Mr.  Rowley.  It  would  be  hard  to  get  at  it  in  that  shape.  The 
character  of  the  country  in  some  places  is  different  from  what  it  is  in 
others,  and  it  would  cost  more  in  some  places  than  in  others. 

Director  Powell.  How  much  would  it  cost  where  yon  have  seen 
itt    Approximate  it. 

Mr.  Rowley.  That  ditch,  about  35  miles  long,  cost  9100,000. 

Director  Powell.  How  much  land  will  it  irrigate  t 

Mr.  Rowley.  It  probably  irrigates  at  its  present  capacity  about 
15,000  or  20,000  acres. 

Senator  Reagan.  Have  lateral  ditches  been  constructed  to  carry  off 
the  water! 

Mr.  Rowley.  Yes;  that  is  the  way  It  all  has  to  be  done.  Tbese 
farms  lie  quite  a  distance  from  the  main  ditch.  Some  three  or  font 
farmers  get  together  and  take  out  a  ditch,  and  then  they  will  branch 
out. 

Senator  Reagan.  How  much  wheat  to  an  acre  will  they  make  on 
this  irrigated  land! 

Mr.  Rowley.  From  20  to  25  bushels,  and  perhaps  more  than  that 
Wheat  has  not  been  raised  to  such  an  extent  as  oats.  There  has  been 
□o  market  for  wheat  There  is  no  mill  in  this  country,  and  it  does  not 
pay  to  ship  wheat  east,  and  therefore  it  has  not  been  experimented  with. 

The  Chairman.  How  many  bushels  of  oats  to  the  acre  do  they  raise! 

Mr.  Rowley.  Forty  to  60  bushels  of  oats. 

The  Chairman.  Is  corn  raised  in  this  part  to  any  extent! 

Mr.  Rowley.  No.  But  I  do  not  know  any  reason  why  they  can  not 
raise  good  corn  here. 

Senator  Reagan.  Will  corn  have  a  good  time  to  mature! 

Mr.  Rowley.  This  country  seems  to  be  as  good  as  Minnesota  for 
raising  corn. 

Senator  Reagan.  Have  you  estimated  bow  much  corn  to  the  acre 
there  is  raised  on  irrigated  land  ! 

Mr.  Rowley.  No,  I  have  not 

'  Dig  „-:iMv.L_.OOQlC 
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STATEMENT  OF  H.  H.  MUND,  07  BILLINGS, 

The  Chairman.  How  long  have  yon  resided  in  Billings  1 

Mr.  Mund.  Since  1882. 

The  Chairman.  Have  yon  traveled  over  the  country  pretty  gener- 
ally! 

Mr.  Mund.  I  have  been  down  this  valley  frequently,  but  never  back 
to  any  place  south. 

The  Chairman.  Have  yon  observed  tbe  effect  of  irrigation  here  f 

Mr.  Mund.  Yes,  frequently. 

The  Chairman.  How  is  the  land  when  there  is  no  irrigation  1 

Mr.  Mund.  There  ia  nothing  raised.  That  is  about  it,.  It  is  just  as 
70a  see  the  country  coming  up  here — all  barren. 

The  Chairman.  Yon  can  not  produce  ordinary  crops  without  irriga- 
tion t 

Mr.  Mund.  In  a  damp  season  we  can  raise  a  small  bay  crop,  but 
nothing  else. 

The  Chairman.  With  irrigation,  bow  is  itl 

Mr.  Mund.  Everything  increases  in  productiveness.  As  Mr.  Rowley 
has  stated,  from  sis  to  nine  tons  of  alfalfa ;  two  tons  to  tbe  acre  of 
native  grass.  I  have  seen  tbe  third  season  two  tons  to  tbe  acre  cut 
on  land  that  was  absolutely  barren  without  irrigation. 

The  Chairman.  How  is  it  witb  all-around  crops ! 

Mr.  Mund.  Everything  seems  to  do  very  well  here  so  far  as  I  can  see. 

Tbe  Chairman.  Have  you  been  farming  t 

Mr.  Mund.  No  ;  I  do  not  know  millet  from  barley.  I  think  Mr.  Row- 
ley stated  those  yields  too  low.  I  understood  that  when  they  raised 
cuts  it  was  forty  bushels  to  the  acre.  Under  irrigation,  vegetables  are 
simply  wonderful.  The  potatoes  we  do  not  think  can  be  beaten  any- 
where. I  think  that  holds  good  in  all  irrigated  countries.  I  have  seen 
it  in  Colorado  and  the  Black  Hills. 

The  Chairman.  How  does  this  land  compare  in  productiveness  with 
the  land  in  Colorado  1 

Mr.  Mund.  I  should  think  that  it  is  fully  as  good.  It  is  a  different 
character  of  soil,  so  far  as  I  have  been  able  to  judge— more  gravel 
there.  But  no  fault  can  be  found  with  the  soil  here  wbeu  it  is  under 
irrigation.  I  have  some  grass  which  I  would  like  you  to  examine. 
That  was  brought  in  from  some  little  distance  north  of  here.  That  was 
raised  under  irrigation.  It  is  about  four  feet  long  and  it  is  timothy 
hay. 

[The  sample  of  hay  which  was  introduced  by  Mr.  Mund,  by  actual 
measurement  was  found  to  be  fifty-seven  inches  in  length.} 

STATEMENT  07  ALEXANDER  FRAZIEK,  OF  BILLINGS. 

The  Chairman.  How  long  have  you  resided  here  1 

Mr.  FrAZTRR.  Since  1881. 

The  Chairman.  What  is  your  business  ! 

Mr.  Feazier.  lam  in  the  grain  and  fuel  business  at  tbe  present 
time. 

The  Chairman.  Have  you  ever  been  a  farmer  t 

Mr.  Frazier.  Not  much  of  a  farmer. 

The  Chairman.  Are  you  familiar  with  the  growing  of  crops  in  this 
country! 
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Mr.  Peazieb.  Yes;  1  have  observed  tlie  growth  of  crops  in  this 
country  since  coming  here. 

The  Cn  airman.  Have  yon  noticed  it  anywhere  else? 

Mr.  Fbazieb.  Yes,  in  Nova  Scotia. 

The  Chairman.  Can  you  raise  crops  here  without  irrigation  1 

Mr.  Fbazieb.  We  can  not  raise  crops  here  without  irrigation.  Some 
seasons,  such  as  last,  we  hare  had  considerable  rain,  and  some  crops 
could  have  been  raised  then  without  irrigation.  But,  as  a  role,  they 
can  not  be  raised. 

The  Chairman.  "What  have  yon  to  say  of  the  growth  of  the  crops 
here  with  irrigation  I 

Mr.  Fbazieb.  It  will  exceed  anything,  by  hatoral  growth,  anywhere 
else. 

The  Chairman.  Yon  mean  crops  produced  by  rain-full  T 

Mr.  Fbazieb.  Yes.  I  think  our  farms  can  produce  one-fourth  more 
than  they  can  anywhere  else  by  rainfall. 

The  Chairman.  By  irrigation  do  yon  get  a  good  crop  each  yearl 

Mr.  FBAzraB.  All  the  time.  There  has  never  been  a  failure  here  so 
far. 

The  Chairman.  How  was  it  in  Nova  Scotia  T  Could  you  get  a  good 
crop  every  year  1 

Mr.  Fbazieb.  If  we  had  plenty  of  rain.  If  it  were  dry  we  could 
not. 

The  Chaibman.  Take  an  irrigated  farm  here  of  a  given  nnmber  of 
acres  and  one  in  Nova  Scotia  of  the  same  number  and  allow  for  a  period 
of  ten  years,  what  would  be  the  difference  between  the  two  farms  f 

Mr.  Fbazieb.  The  irrigated  farm  would  exceed  the  other  one-quar- 
ter, take  it  year  in  and  year  out. 

The  Chairman.  Not  more  than  that  f 

Mr.  Fbazieb.  I  do  not  like  to  say  more ;  bat  it  might. 

The  Chaibman.  How  many  tons  of  alfalfa  hay  can  yon  produce  to 
the  acre  here  T 

Mr.  Fbazieb.  Yob  can  produce  three  crops  during  the  season,  aver 
aging,  perhaps,  2  or  3  tons  to  the  crop. 

The  Chairman.  How  much  can  yon  produce  in  Nova  Scotia  1  ■ 

Mr.  FBAzms.  One  crop. 

The  Chairman.  How  much  would  that  bef 

Mr.  Fbazieb.  A  ton  and  a  half  would  be  a  big  crop. 

The  Chaibman.  Have  you  traveled  out  over  the  country  outside  of 
this  valley  f 

Mr.  Fbazieb.  Yes.  * 

The  Chaibman.  What  is  the  character  of  the  country  on  the  north! 

Mr.  Fbazieb.  Arid,  north  and  south  j  very  dry. 

The  Chaibman.  Is  there  any  chance  to  irrigate  it ! 

Mr.  Fbazieb.  There  might  be  from  the  Yellowstone  if  it  were  drawn 
out  high  enough. 

The  Chaibman.  Is  there  any  chance  for  storing  water  t 

Mr.  Fbazieb.  There  is  on  the  lake  basin  region.  North  of  ns,  perhaps 
30  miles,  there  are  several  lakes  that  might  be  suitable  for  storage  pur- 
poses. 

Senator  Reagan.  How  long  has  this  valley  been  under  irrigation,  do 
yon  know? 

Mr.  Fbazieb.  Since  1882  or  1883.  This  large  ditch,  of  which  yon 
have  heard,  was  constructed  in  1883. 

Senator  Reagan.  Has  the  ground  been  under  irrigation  that  longl 

Mr.  Fbazieb,  Part  of  it  has  and  part  not.    There  an  several  seo- 
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tions  of  tbie  laud  unsold  and  unoccupied,  aud  consequently  unirrigated. 
But  farmers  have  bought  the  laud  here,  aud  for  miles  they  are  irrigat- 
ing.   Two  smaller  ditches  belong  to  the  fanners  themselves. 

Senator  Re  A  a  AN.  Does  the  productiveness  of  the  land  increase  after 
the  first  year's  irrigation  1 

Mr.  Frazieb.  I  do  not  know  that  it  increases;  it  keeps  op.  There 
has  been  no  decrease  in  its  capacity  so  far. 

STATEMENT  OF  L.  WHITNEY,  OF  BILLINGS. 

The  Chairman.  How  long  have  you  resided  in  Billings! 

Mr.  Whitney.  Since  1882. 

The  Chairman.  What  is  your  occupation  ! 

Mr.  Whitney.  Just  now  I  am  county  treasurer. 

The  Chairman.  Are  you  familiar  with  the  country  about  Billings  f 

Mr.  Whitney.  Yes. 

The  Chairman.  Have  you  traveled  over  it  considerably  ! 

Mr.  Whitney.  Yes. 

The  Chairman.  Have  yon  ever  been  a  farmer! 

Mr.  Whitney-.  Yes ;  raised  on  a  farm. 

The  Chairman.  Where  T 

Mr.  Whitney.  In  Illinois.    I  have  also  fanned  a  little  in  Kansas. 

The  Chairman.  Have  you  farmed  any  beret 

Mr.  Whitney.  No. 

The  Chairman.  Save  you  observed  farming  hereT 

Mr.  Whitney.  Yes. 

The  Chairman.  What  can  you  say  of  the  farming  here  by  means  of 
irrigation  1 

Mr.  Whitney.  It  is  very  good. 

The  Chairman.  In  what  part  of  Kansas  were  yon  1 

Mr.  Whitney.  Lane  Connty,  about  300  miles  west  of  Kansas  City. 

The  Chairman.  How  does  the  land  here,  where  yon  have  irrigation, 
compare  with  the  land  in  Lane  County,  Kansas. 

Mr.  Whitney.  I  think  it  exceeds  the  land  in  Kansas — better  laud, 
better  soil. 

The  Chairman.  How  is  it  as  to  the  certainty  of  crops! 

Mr.  Whitney.  With  irrigation  it  is  very  much  better.  There  they 
have  sonfe  very  dry  seasons,  when  there  is  an  entire  failure  of  crops. 
With  irrigation  here  it  is  certain  every  year. 

The  Chairman.  A  full  crop  every  year! 

Mr.  Whitney.  Yes. 

The  Chairman.  How  does  the  crop,  when  produced  here,  compare 
with  the  crop  in  Illinois — taking  the  crops  all  around  t 

Mr.  Whitney.  The  small  grains  are  produced  here  at  the  present 
time  better  than  in  Illinois.    When  Illinois  was  new  it  produced  very 
good  crops  of  wheat  and  oats;  but  now  they  do  not  get  such  crops 
there. 
The  Chairman.  How  is  it  here  with  potatoes  ! 
Mr.  Whitney.  We  have  very  good  potatoes  here. 
The  Chairman.  How  is  it  with  vegetables  of  all  kinds! 
Mr.  Whitney,  Vegetables  grow  better  here  than  in  Illinois. 
The  Chairman.  Of  course,  you  have  not  tried  any  but  the  small 
fruits  t 

Mr.  Whitney.  Small  fruits  grow  very  well  here.    I  was  out  on  a 
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little  fruit  farm  this  evening  and  it  wn«  appearing  very  well.  We  were 
in  hopes  of  taking  you  out  there  to  look  at  it. 

The  Chairman.  Does  alfalfa  grow  well  here  I 

Mr.  Whitney.  Yes. 

The  Chairman.  Have  you  examined  to  see  how  mnch  alfalfa  they 
produce  here  when  it  is  properly  cultivated  f 

Mr.  Whitney.  The  man  who  has  the  largest  field  of  alfalfa  here  told 
me  that  he  gets  2  tons  to  the  acre,  and  that  he  cuts  three  crops.  He 
was  telling  me  that  he  expects  to  get  four  crops  this  year.  I  was  oat 
at  bis  place,  and  the  alfalfa  was  2  feet  Id  height  and  as  thick  on  the 
ground  as  it  could  stand. 

The  Chairman.  What  use  do  yon  make  of  alfalfa? 

Mr.  Whitney.  It  is  an  excellent  food  for  all  kinds  of  stock. 

The  Chairman.  How  does  it  compare  with  native  grass  T 

Mr.  Whitney.  In  regard  to  its  quality  as  a  food,  do  yon  mean  f 

The  Chairman.  Yes. 

Mr.  Whitney.  Our  native  grass  is  a  very  fine  grass.  It  makes  a  One 
hay.  It  is  very  rich.  We  have  not  tried  the  alfalfa  long  enough  to  aee 
which  would  be  the  better  grass. 

The  Chairman.  Have  you  used  alfalfa  in  feeding  hogs  T 

Mr.  Whitney.  Yes ;  it  has  been  fed  to  hogs.  They  seem  to  do  very 
well  on  it. 

The  Chairman.  Have  you  ever  estimated  the  extent  of  country 
along  the  river  in  this  county  that  could  be  irrigated T 

Mr.  Whitney.  We  claim  that  there  are  nearly  100,000  acres  in  this 
valley,  and  we  are  situated  at  the  lower  end  of  it. 

Senator  Reagan.  Do  yon  mean  in  this  county  1 

Mr.  Whitney.  Yes ;  it  is  all  in  this  county.  There  are  nearly  100,- 
000  acres.    Something  like  00,000  under  the  big  ditch. 

The  Chairman.  There  are  other  valleys  in  this  county  I 

Mr.  Whitney.  Yes;  there  are  40,000  acres  in  thiB  valley  above  that 
ditch. 

The  Chairman.  How  mnch  below  1 

Mr.  Whitney.  About  60,000  under  the  ditch,  and  40,000  above.  This 
valley  ends  right  here  across  the  bridge. 

The  Chairman.  On  the  river  valley  iu  this  county,  how  is  it  T 

Mr.  Whitney.  Below,  there  is  atable  land — I  hardly  know  the  extent 
of  it — which  lies  next  the  river,  and  which,  if  it  could  be  irrigated, 
would  amount  to  100,000 acres  more. 

The  Chairman.  That  is  this  side  of  the  Crow  Reservation} 

Mr.  Whitney.  Yes;  below  us  here.  We  are  in  the  center  of  the 
county.    That  extends  some  €0  miles  below  na 

The  Chairman.  How  is  it  as  to  the  Crow  Reservation  t  That  is  in 
your  county,  is  it  not! 

Mr.  Whitney.  For  judicial  purposes.  It  does  not  belong  to  this 
county. 

The  Chairman.  How  is  it  there! 

Mr.  Whitney.  That  is  a  pretty  large  tract  of  country — two,  or  two 
and  one-half  million  acres  of  land ;  I  do  not  know  the  exact  amount, 

The  Chairman.  Can  it  all  be  irrigated  ? 

Mr.  Whitney.  It  can  be  all  irrigated.  The  lands  sooth  are  different 
from  the  lands  north.  The  land  south  is  cot  op  by  streams,  and  each 
of  those  streams  has  a  valley,  and  the  bench-land  could  be  irrigated  be- 
cause it  has  a  good  down  grade. 

The  Chairman.  All  that  land  across  the  river,  then,  can  be  irrigated  I 

Mr.  Whitney.  Yes,  in  the  reservation.    For  instance,  there  is  a  lit- 
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tie  stream  over  which  they  have  built  a  railroad  to  go  to  the  coal  mines. 
I  was  with  the  surveyor,  and  he  told  tne  that  the  fall  in  the  stream 
there  was  210  feet  by  actual  survey. 

The  Cn  airman.  Then  there  is  a  large  quantity  of  land  in  this  county 
that  caii  be  irrigated  f 

Mr.  Whitney.  Tes.  Besides  that  there  is  a  tract  which  has  been 
mentioned  as  the  lake  basin  country.  That  is  between  this  and  the 
Mussel  Shell  River.  The  soil  in  that  country  is  different  from  tbe  soil 
here — it  is  the  best  soil  in  this  country ;  but  there  are  no  streams  what- 
ever running  through  it. 

The  On  airman.  How  do  you  propose  to  irrigate  that  1 

Mr.  Whitney.  If  we  were  going  to  experiment  I  should  try  the  stor- 
age system.  I  should  go  up  those  mountains  and  try  and  get  those  lit- 
tle streams  into  a  reservoir.  It  has  never  been  examined  very  thor- 
oughly, but  parties  who  have  traveled  over  the  couutry  say  that  they 
think  an  irrigating  ditch  can  be  built.  By  a  little  stream  of  water 
called  tbe  Sweet  Grass,  20  miles  in  length,  the  water  could  be  brought 
to  the  basin.  I  think  it  possible  for  that  to  be  done.  Then  irrigation 
by  means  of  artesian  wells  has  been  suggested. 

The  On  airman.  Have  any  artesian  wells  been  sunk  in  this  vicinity  1 

Mr.  Whitney.  Only  here  in  town,  but  that  well  was  not  very  deep. 

The  Chairman.  How  deep  is  it  1 

Mr.  Whitney.  A  little  over  a  thousand  feet. 

Tbe  Chairman.  Through  what  formations  did  tbe  drill  passf 

Mr.  Whiiney.  Slate,  all  the  way. 

Tbe  Chairman.  Did  you  not  go  throngh  the  slate  1 

Mr.  Whitney.  Tbey  did  not  go  through  it.  It  is  like  the  formations 
of  those  bluffs  across  the  river. 

The  Chairman.  Was  tbe  slate  flat  or  did  it  tilt  1 

Mr.  Whitney.  Flat.  It  is  a  sort  of  shale  instead  of  slate.  I  was 
wrong  in  saying  it  was  slate;  it  was  shale. 

Tbe  Chairman.  Yon  did  not  find  any  other  strata? 

Mr.  Whitney.  No,  nothing  but  that.  The  man  who  bad  charge  of 
tbe  work  told  me  that  just  as  they  quit  tbey  were  getting  into  a  lighter 
substance,  whatever  it  was,  and  apparently  more  sandy.  But  the 
money  gave  out  and  tbey  stopped  right  there,  and  it  has  never  been 
taken  up  since.  It  does  seem  to  me  that  a  well  system  ought  to  be 
tested,  especially  in  this  lake  basin  couutry. 

The  Chairman.  You  have  no  necessity  for  it  here  t 

Mr.  Whitney.  Not  in  the  valley.  The  town  is  supplied  with  water, 
and  we  can  get  water  easily  enough  in  the  valley.  But  here  are  bluffs 
250  feet  high  which  would  have  to  be  irrigated,  and  those  bluffs  are  of 
the  same  height  anywhere  along  the  stream.  I  have  estimated  care- 
fully abont  450,000  acres  of  land,  and  probably  every  acre  of  it  could 
be  brought  under  irrigation. 

The  Chairman.  Is  it  rich  land* 

Mr.  Whitney.  Bicber  than  that  in  the  valley.  It  is  the  wash  from 
the  hills.  Go  up  there  and  look  at  the  sage  brush  and  the  stuff  that 
grows  there  and  you  will  see  it  is  rich. 

The  Chairman.  Is  there  a  large  growth  of  sage  brush  up  there  1 

Mr.  Whitney.  Yes. 

The  Chairman.  Do  yon  in  this  country  regard  that  as  an  indication 
of  good  land  f 

Mr.  Whitney.  Yes.  I  have  no  donbt  from  what  they  tell  me  they 
have  raised  there  that  that  land  would  yield  40  bushels  of  wheat  to  the 
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Senator  Reagan.  How  long  bas  this  country  about  Billings  been  set- 
tled ! 

Mr.  Whitney.  There  were  a  few  settlers  here  before  the  town  waft 
started,  bat  they  were  scattered  along  the  river.  The  most  of  the  set- 
tlement bas  been  made  within  the  last  seven  years. 

Senator  Reagan.  Has  some  effort  been  made  here  to  raise  apples, 
pears,  plums,  and  cherries? 

Mr.  Whitney.  Plums  and  cherries,  I  think,  would  grow,  and  some 
have  been  raised  here.  As  to  apples  aud  pears,  I  do  not  think  anything 
has  been  done  in  that  line.    There  have  been  a  few  trees  pat  out. 

Senator  Reagan.  Do  they  seem  to  grow  weU4 

Mr.  Whitney.  The  trouble  with  fruit  trees  seems  to  be  the  dryness. 
Unless  they  are  well  irrigated  they  are  apt  to  be  killed  in  the  winter. 
They  will  have  to  be  very  carefully  managed  and  the  ground  irrigated 
to  make  a  success  of  them.  But  small  fruits—  plums  and  cherries— 
would  grow  well.     We  have  wild  plums  growing  on  the  reservation. 

The  Chairman.  Has  anybody  undertaken  in  this  country  to  write  ■ 
description  of  it;  its  resources)  Have  you  any  documents  on  that  sub- 
ject! 

Mi.  Whitney.  Mr.  Smalley  bas  written  something  of  that  kind. 
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The  Chairman.  What  is  your  occupation! 

Mr.  Conrad.  I  am  a  ranchman. 

The  Chairman.  You  raise  stock  ! 

Mr.  Conrad.  Yes. 

The  Chairman.  In  what  part  of  the  county! 

Mr.  Conrad.  I  am  raising  stock,  not  especially  in  this  county  bat  in 
this  Territory,  and  also  in  Wyoming. 

The  Chairman.  Theu  yon  have  traveled  all  over  the  country  about 
here! 

Mr.  Conrad.  Yes.  I  have  spent  about  twenty  years  traveling  over 
these  prairies. 

The  Chairman.  Are  you  familiar  with  the  valley  of  the  Yellowstone 
generally  ? 

Mr.  Conrad.  Yes.    From  the  head  to  the  month. 

The  Chairman.  And  with  the  country  on  either  side! 

Mr.  Conrad.  Yes. 

The  Chairman.  Have  you  ever  made  an  estimate  of  the  amount  of 
valley  land  there  is  in  the  Yellowstone! 

Mr.  Conbad.  There  are  400  miles  of  valley  land  in  length. 

The  Chairman.  What  would  be  the  average  width  ? 

Mr.  Conrad.  It  is  safe  to  say  5  or  6  miles. 

The  Chairman.  Do  you  think  it  would  average  5  miles  I 

Mr.  Conrad.  Yes. 

The  Chairman.  Taking  out  the  space  of  the  river,  do  you  think  the 
real  valley  land  would  average  5  miles! 

Mr.  Conrad.  Yes.  There  are  a  number  of  bottoms,  like  this  we  have 
here,  of  from  50,000  to  100,000  acres,  of  what  would  be  called  bottom 
land.  That  can  be  irrigated  at  a  very  small  cost.  But  my  experience 
of  this  country  is  that  fully  85  per  cent,  of  it  could  be  irrigated  by  the 
Yellowstone,  Missouri,  Big  Horn,  and  their  tributaries. 

The  Chairman.  You  would  have  to  resort  to  storage  then! 

Mr.  Conrad.  Sot  necessarily.    The  Yellowstone  River  bas  sufficient 
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fall  to  irrigate  all  the  prairie  lauds  from  the  mountains  to  the  Missouri 
River,  where  it  empties. 

The  Chairman.  JTou  have  some  bad  lauds  that  you  would  exclude 
from  the  prairie  land  f 

Mr.  Conbad.  Yes.  I  think  it  is  a  safe  estimate  to  Bay  that  85  per 
cent,  of  the  land  is  susceptible  of  cultivation,  and  that  would  be  pro- 
ductive in  raising  cropB. 

The  Chairman.  That  is,  if  all  the  water  were  made  available.! 
Mr.  Conrad.  Tee.  * 

The  Chairman.  How  wide  a  space  would  you  make!  Ton  say  it  is 
400  miles  from  the  head  of  the  valley  to  the  mouth  of  the  river  f 

Mr.  Conrad.  Yes;  from  the  month  of  the  river  to  where  it  comes  out 
of  the  mountains  it  would  be  that  length. 

The  Chairman.  Then  bow  much  north  and  south  T 

Mr.  Conrad.  I  think  it  could  be  irrigated  for  50  miles  on  each  side 
of  the  river.  "When  you  get  back  on  the  tablelands  the  soil  is  very 
much  richer  ae  a  rule  than  on  the  bottoms.  Take  it  in  the  basin  of  the 
country  and  on  the  Crow  Reservation,  and  on  both  Bides  of  the  river,  it 
seems  to  me  to  be  a  rich  black  loam  soil ;  the  greater  portion  of  it,  ex- 
cept where  you  get  into  these  bad  lands. 

The  Chairman.  "What  has  been  the  result  of  irrigation  where  it  has 
been  practiced! 

Mr.  Conrad.  I  have  watched  it  while  I  have  been  in  the  Territory^ 
for  twenty  years,  and  I  have  never  known  a  failure  of*  crops  where 
they  bad  water  to  irrigate  the  crops.  As  compared  with  my  observa- 
tion of  crops  in  the  East,  they  are  very  much  greater.  It  is  safe  to  Bay 
50  per  cent,  better  here.  East  of  here,  about  125  or  150  miles — in  Wy- 
oming— the  mountaiu  streams  run  out  of  the  mountains,  where  it  is 
very  easy  to  irrigate,  and  the  farmers  there  raise  from  40  to  50  bushels 
of  wheat  to  the  acre. 

The  Chairman.  Ab  a  regular  thing! 

Mr.  Conrad.  Ab  a  regular  thing ;  year  in  and  year  out.  They  also 
raise  from  40  io  60  bushels  of  oats ;  and  as  to  potatoes  I  would  not  un- 
dertake to  Bay  exactly,  but  I  am  safe  in  saying  that  it  is  double  the 
yield  of  anything  I  have  seen  in  the  United  States  elsewhere. 

The  Chairman.  And  you  have  no  failure  of  crops  T 

Mr.  Conrad.  Bone  whatever,  of  any  kinds  of  crops. 

The  Chairman.  How  is  it  with  your  experience  in  the  East  !  Would 
yon  not  have  rain  some  time  in  the  spring  and  then  drought  and  then 
rain  in  the  harvest,  and  so  on  T 

Mr.  Conrad.  I  began  farming  in  Virginia,  and  we  got  three  crops  ont 
of  five*  that  ia  to  say,  three  years  in  five,  on  an  average,  we  had  a  good 
crop. 

The  Chairman.  If  you  were  to  take  the  best  land  in  Virginia  and 
land  irrigated  here  and  compare  the  production  for,  say,  ten  years, 
what  would-be  the  difference  between  the  two  placesl 

Mr.  Conrad.  It  would  be  more  than  double.  Iu  the  first  place,  you 
raise  50  per  cent.,  year  after  year,  more  than  you  can  possibly  raise 
without  irrigation. 

The  Chairman.  More  than  t Heir  best  crops  in  the  most  favorable  sea- 
sons; and  you  would  get  a  sure  crop  every  year! 

Mr.  Conrad.  You  would  get  ten  crops  in  ten  years ;  whereas  you  are 
in  big  lack  if  you  get  five  full  crops  in  ten  years  in  the  States. 

The  Chairman.  Have  yon  observed  the  prodnction  of  alfalfa! 

Mr.  Conrad.  Yes.  They  get  three  crops  a  year  of  it.  And  here  it 
is  proven  that  they  get  in  this  valley  fioni  6  to  10  tons  an  aexe.    X 
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know  of  land-in  Montana  tliat  when  watered  for  four  or  fire  yeara  has 
produced  more  than  that,  bat  bow  mucb  I  would  not  like  to  say. 

The  Chairman.  Does  it  improve  after  a  little  while! 

Mr.  Conbad.  It  improves  year  after  year. 

The  Chairman.  You  do  not  know  how  long  it  would  continue  to  do 
sot 

Mr.  Conbad.  They  have  been  raising  alfalfa  about  here  for  seven  or 
eight ^ ears,  and  they  seem  to  get  an  improvement  in  it  each  year.  The 
roots  of  the  alfalfa  seem  different  from  those  of  other  crops.  They  run 
down  to  a  very  great  depth.  In  Nevada  they  are  better  posted  on 
alfalfa  than  they  are  here. 

The  Chairman.  It  has  been  a  great  success  in  Nevada t 

Mr.  Conrad.  Yes.  I  have  not  seen  a  failure  where  they  have  watered 
for  twenty  years  in  this  country, 

The  Chairman.  If  all  the  lands  susceptible  of  irrigation  were  brought 
under  cultivation  there  would  be  a  good  deal  of  land  remaining  lor  pas- 
tur age,  would  there  not  1 

Mr.  Conbad.  Yes ;  the  remaining  land  would  be  very  useful  for  pas- 
turage. In  fact  there  is  none  of  the  land  that  is  not  susceptible  of  irri- 
gation except  these  bad  lands  that  yon  came  through  tbis  morning  be- 
fore you  came  to  Glendive.  We  bave  not  a  great  deal  of  bad  laud  in 
Montana.   The  bad  lands  do  not  extend  very  far  back  into  the  Territory. 

The  Ch  ajeman.  The  worst  view  of  it  is  had  in  coming  up  tbe  railroad ! 

Mr.  Conbad.  Yes.  You  look  out  of  your  car  window  and  see  the 
bluffs  on  each  side,  and  you  think  perhaps  the  prairie  country  is  the 
same  way.  But  when  you  get  up  to  tbe  benches  you  find  it  to  be  the 
finest  land  in  tbe  country;  better  land  than  the  State  of  Illinois.  The 
great  majority  of  it  is  table-land,  and  for  hundreds  of  miles  it  is  as 
level  almost  as  a  floor.  And  all  of  that  can  be  watered  by  bringing 
canals  from  those  rivers.  I  do  not  think  storage  would  be  necessary 
at  all. 

Tbe  Chaibman.  If  there  is  not  water  enough  in  the  rivers,  you  can 
increase  the  water  by  storage,  can  yon  not  ! 

Mr.  Conrad.  Yes ;  by  simply  building  tbe  dam  in  tbe  natural  place. 

The  Chairman.  Is  it  your  experience  in  travelling  over  the  mount- 
ains that  almost  all  streams  and  all  feeders  head  in  flats  or  lakes,  as  a 
rule? 

Mr.  Conbad.  No.  There  are  no  streams  that  I  know  of  in  Montana 
that  do  not  head  in  these  mountains  here,  or  near  some  mountains. 

Tbe  Chairman.  Is  there  a  convenient  place,  as  a  rule,  for  making 
reservoirs  ! 

Mr.  Conrad.  Yes.   You  can  find  those  wherever  yon  want  them. 

The  Chaibman.  Are  there  plenty  of  such  places  in  this  Territory  t 

Mr.  Conbad.  Yes.   The  laud  runs  into  these  coulees. 

The  Chaibman.  What  do  you  mean  by  coulees! 

Mr.  Conbad.  Little  places  that  dams  can  be  made  in  and  would  bold 
an  unlimited  amount  of  water. 

Tbe  Chaibman.  Are  they  found  numerously  throughout  the  country 
here! 

Mr.  Conbad.  Yes. 

The  Chaibman.  Along  the  little  streams! 

Mr.  Conbad.  Yes. 

The  Chaibman.  Would  it  be  of  any  advantage  to  the  people  here  to 
have  a  survey  of  this  land  to  show  how  much  land  could  be  irrigated, 
and  how  much  water  could  be  stored,  and  estimates  of  the  cost  of  con- 
struction, etc! 
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Mr.  Conrad.  I  should  think  it  would  be  of  decided  advantage. 

The  Chairman.  The  Government  has  undertaken  to  make  these  in- 
vestigations and  surveys,  and  is  going  to  give  considerable  attention  to 
the  subject  Tou  are  aware  that  the  law  already  reserves  all  places  on 
the  public  lands  that  are  adapted  for  the  purposes  of  making  reservoirs 
or  ditches,  and  all  rights  of  way  of  that  character  f 

Mr.  Conrad.  Yes ;  we  have  embodied  that  in  our  constitution  here 
now.  We  have  set  aside  all  rights  of  that  kind  that  may  be  wanted  in 
the  future,  without  coat. 

The  Chairman.  Have  you  any  other  facte  that  yon  would  like  to 
state  to  the  committee  t 

Mr.  Conrad.  I  simply  wish  to  say  that  when  you  get  through  with 
this  work  1  hope  you  will  not  forget  the  Yellowstone  Valley.  Here  is 
where  we  have  the  most  farming  land  of  any  place  in  Montana. 

Senator  Reagan.  Is  it  your  opinion  that  the  con  tinned  irrigation  and 
cultivation  of  this  valley  has  increased  its  production  1 

Mr.  Conead.  Yes,  decidedly.  Where  the  farms  are  continuously 
cultivated  the  farmers  seem  to  get  better  crops  each  year. 

Senator  Eeagan.  Have  you  ever  reflected  that  that  might  be  the 
result  of  the  fertilizing  matter  in  the  water  1 

Mr.  Conead.  Well,  I  do  not  know  but  that  is  it.  It  is  probably 
because  it  washes  out  the  alkali  and  makes  the  laud  susceptible  of  cul- 
tivation. 

The  Chairman.  Pond  water  is  a  great  fertilizer. 

Mr.  E.  V.  Smallet.  I  should  like  the  committee  to  ask  Mr.  Conrad 
something  about  this  great  Judith  Basin  above  here. 

Mr.  Conrad.  That  is  one  of  the  most  fertile  valleys  in  this  country. 

The  Chairman.  Is  it  being  cultivated  f 

Mr.  Conrad.  Yes. 

The  Chairman.  Where  is  it ! 

Mr.  Conrad.  B  etween  here  and  Fort  Benton,  on  the  Missouri  Eiver. 
It  runs  into  the  Missouri  Eiver.  The  farmers  are  irrigating  it  in  a 
small  way,  bnt  they  have  not  sufficient  water  to  irrigate  the  whole  of 
it.  As  to  raising  fruit,  particularly  plums,  it  used  to  be  known  years 
ago  that  plums  of  unusual  size  were  produced  there. 

Senator  Eeagan.  Have  they  tried  to  raise  apples  and  pears  success- 
fully t 

Mr.  Conrad.  They  have  done  so  in  the  western  part  of  the  Territory, 
bat  here  they  have  not  tried  it  yet.  The  farmers  have  had  all  that  they 
could  do  to  raise  potatoes  and  things  that  were  indispensable.  They 
raise  a  good  deal  of  grain  there,  because  it  is  easily  irrigated,  and  the 
farmers  have  been  able  to  irrigate  it  with  their  plows  at  small  cost. 
Bnt  that  basin  is  not  more  productive  than  these  bench  lands  np  here 
would  be  if  yon  got  water  on  them. 

Senator  Eeagan.  What  are  the  results  of  farming  in  that  basin  t 

Mr.  Conrad.  They  have  made  a  good  deal  of  success  of  it,  because 
each  farmer  has  been  able  to  go  out  and  build  his  little  ditch  and  get 
water  on  it.  Here  is  a  farming  country  over  here  that  they  raised  a 
good  deal  of  oats  on,  and  the  snpply  is  greater  than  the  demand  be- 
cause there  is  no  railroad  in  there  yet.  Bat  the  streams  run  ont  of  the 
mountains  and  the  farmers  can  irrigate  their  land  easily,  and  bo  they 
can  raise  everything  easily.  The  best  evidence  of  this  irrigation  you 
will  see  to-morrow  along  the  Gallatin  when  you  get  to  Bozeman.  It  is 
no  more  productive  than  this  valley,  but  it  is  easily  irrigated,  and  the 
farmers  have  irrigated  that  whole  valley. 
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Senator  Beaoan.  How  much  land  is  under  cultivation  by  irrigation 
in  that  valleyt 

M»r.  Conrad.  I  would  not  undertake  to  say,  but,  I  should  judge, 
about  100,000  acres.  They  have  two  large  flour-mills  there.  They  raiBe 
fruit  a  and  vegetables  iu  unlimited  quantities. 

Senator  Reagan.  Do  they  raise  such  fruits  as  apples  and  peaches! 

Mr.  Conrad.  I  will  not  say  as  to  peaches,  but  1  know  they  raise  ap- 
ples. I  would  not  like  to  say  about  peal's.  Good  strawberries,  however, 
and  fruits  of  that  hind  are  raised  there,  and  are  shipped  all  over  the 
Territory.  They  have  not  raised  many  apples.  With  a  frontier  farm 
it  is  all  the  fanner  can  do  the  first  five  or  six  years  to  get  the  water 
on  to  his  farm  and  to  raise  the  substantial  things  of  life  with  which  to 
support  his  family.  After  that  is  done  he  goes  to  work  and  raises  some 
of  the  luxuries.  I  have  seen  as  fine  corn  raised  here  near  Billings  as  1 
have  ever  seen  in  Virginia. 

Senator  Reagan.  How  are  the  land  laws  suited  to  the  occupancy  of 
this  country  with  regard  to  land  that  can  be  irrigated  1 

Mr.  Conrad.  The  land  laws  are  good  with  the  exception  of  the  delay 
that  has  occurred  in  Washington  iu  getting  titles  to  land. 

Senator  Beaoan.  Where  there  is  considerable  capacity  for  irrigation 
can  homesteaders  take  the  land  and  make  it  successful  f 

Mr,  Conrad.  Yes.  But  they  can  not  do  so  where  there  is  a  large 
expense  connected  with  irrigation,  because  they  can  not  get  the  water 
out.  To  take  the  land  under  the  desert  land  act  costs  more  to  get 
the  water  out  than  the  laud  is  worth  after  you  get  the  water  on  it. 

Senator  Reagan.  How  so  1 

Mr.  Conrad.  Well,  one  man  can  only  take  ap  640  acres  under  that 
act,  and  to  dig  a  ditch  ten  miles  long  would  cost  a  good  deal  of  money. 

Senator  Reagan.  What  kind  of  land  laws  would  you  suggest  that 
would  be  better! 

Mr.  Conrad.  I  could  not  answer  that  question  intelligently.  I  do 
not  know  what  suggestion  to  make.  I  should  think,  though,  that  if  this 
system  of  irrigation  was  carried  out  by  the  Government  all  this  land 
that  lies  out  here  now  an  idle  waste,  would  be  taken  up  by  actual  set- 
tlers and  farmers. 

Senator  Reagan.  It  would  be  necessary  to  have  the  laws  so  modified 
that  they  could  combine  together,  would  it  not,  and  operate  it  as  a  com- 
pany  t 

Mr.  Conrad.  No.  If  they  could  get  water  there  they  could  take  it 
up  under  the  homestead  and  pre-emption  act,  as  they  do  now. 

Senator  Reagan.  They  could  do  that  out  on  the  prairies  where  they 
could  get  at  it  by  individual  effort  1 

Mr.  Cokbad.  Yes. 

Senator  Reagan.  But  where  they  could  not  do  it  by  individual  effort 
then  there  must  be  some  arrangement  whereby  they  can  combine,  must 
there  not  J 

Mr.  Conrad.  Yes.  In  that  event,  in  ease  the  Government  does  not 
go  to  work  and  irrigate  the  land  the  only  way  I  should  think  that  the 
land  could  be  irrigated  would  be  to  sell  it  in  large  lots  to  companies 
that  would  go  to  work  and  irrigate  it. 

Senator  Beaoan.  Would  not  that  create  a  monopoly  in  land! 

Mr.  Conrad.  Of  course  it  would.  Instead  of  the  farmer  getting  the 
land  for  $2.25  or  $2.50  an  acre,  he  would  have  to  pay  $10  or  $15  or  $25 
or  whatever  they  would  sell  it  for.  The  only  true  system  for  putting  it 
in  the  hands  of  the  actual  settlers  would  be  for  the  Government  to  dig 
these  canals  and  sell  the  laud  at  a  price,  if  necessary,  that  would  pay 
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the  expense  of  diggiug  and  maintaining  the  canals,  or  lot  them  have  a 
rental  for  the  water.  We  pay  $2  an  inch  for  the  water  in  this  valley 
now. 

Senator  Reagan.  Do  you  think  it  is  desirable  to  hare  the  title  of 
the  laud  and  water  separate,  or  ought  they  to  be  together  ! 

Mr.  Conrad.  They  ought  to  be  together.  The  land  would  be  worth 
nothing  without  the  water. 

Senator  Reagan.  That  would  be  a  pretty  bad  monopoly,  then,  if 
they  could  monopolize  the  water. 

Mr.  Conrad.  Yes.  Bnt  yon  could  irrigate  these  bench  lands  and 
give  the  land  and  water  to  the  actual  settler  at  say  double  what  the 
Government  charges  for  it  now ;  and  it  would  be  settled  very  quickly, 
and  it  would  be  very  much  cheaper  to  the  farmer  than  trying  to  irri- 
gate it  himself. 

Senator  Reagan.  Bo  yon  think  that  if  the  State  had  these  lands 
they  could  irrigate  and  sell  them  and  not  let  them  fall  into  the  hands 
of  monopolies  that  would  take  advantage  of  the  situation  I 

Mr.  Conrad.  Well,  the  State  of  Texas  did  not  do  it 

Senator  Reagan.  There  is  some  danger  iu  letting  the  State  do  it, 
you  think  1 

Mr.  Conrad.  Well,  I  would  not  say  that.  Bnt  I  think  that  the  Na- 
tional Government  has  managed  the  land  so  far  and  has  managed  to 
keep  it  out  of  the  bauds  of  monopolies,  and  I  do  not  see  why  they  could 
not  continue  to  do  so. 

The  Chairman.  Is  there  any  other  gentleman  here  that  can  give  us 
any  other  information  T 

Mr.  Conrad.  Captain  Menitt  can  tell  you  a  good  deal. 

Captain  Mrrritt.  I  am  not  sufficiently  familiar  with  the  topography 
of  the  country  to  give  the  committee  any  information  that  would  be  of 
value.  I  have  been  here  only  since  December,  and  my  time  has  been 
taken  up  in  constructing  a  little  railroad  up  here  to  Red  Lodge.  I  know 
but  very  little  of  the  country  around  here  from  actual  observation. 

FURTHER  STATEMENT  OF  H.  H.  HTTND,  OF  BD.L1SG8. 

The  Chairman.  Is  there  something  you  wish  to  add  to  what  you  have 
already  stated  t 

Mr.  Mund.  I  wish  to  call  the  attention  of 'the  committee  to  two  or 
three  things  that  have  been  omitted  from  the  testimony  given  here. 

The  question  was  asked  whether  alfalfa  was  ever  used  for  fattening 
hogs.  It  is  not,  I  think,  nsed  for  that,  but  it  has  been  used  for  fattening 
sheep.  Last  fall  a  man  had  500  yearling  wethers,  as  they  were  called, 
and  paid  for  tbem  (1.75  apiece.  At  shearing-time  they  sheared  U 
pounds  2  ounces  to  the  fleece.  He  sold  the  balance  on  the  basis  of 
93.50  apiece.  That  is.  he  got  a  ewe  and  a  lamb  in  exchange  for  that 
alfalfa.    That  is  on  Mr.  Steward's  ranch,  a  little  way  out  of  here. 

As  to  artesian  wells,  it  was  attempted  to  get  water  from  artesian 
wells  here  at  an  early  day,  and  I  am  very  strongly  of  opinion  that  water 
was  reached  and  passed.  I  am  satisfied  that  water  was  reached  long 
before  the  1,000  foot  depth  was  reached,  though  we  did  not  get  a  flow- 
ing  well. 

With  reference  to  the  question  of  irrigation,  it  must  be  remembered 
that  while  there  is  better  irrigation  at  Ifozeinan  than  here,  yet  they 
have  been  irrigating  there  for  twenty-five  years,  while  at  this  point  irri- 
gation has  been  tried  only  for  five  or  six  years, 
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With  regard  to  the  desert  land  law,  the  Government  has  allowed  ■ 
mail  who  has  an  actual  interest  in  one  of  those  ditches  to  prove  op. 
That  is,  if  be  had  one-lourth  or  one-tenth  interest  in  a  regularly-con- 
structed irrigating  ditch  that  brought  water  to  the  land,  it  was  consid- 
ered that  be  had  done  the  work  of  reclaiming  the  land. 


STATEMENT  OF  F.  COUSINS,  OF  BLLLIHGS., 

The  Chairman.  How  long  bave  you  resided  in  Billings  1 

Mr.  Cousins.  Since  1883. 

The  Chairman.  Are  you  familiar  with  this  region. 

Mr,  Cousins.  I  am. 

The  Chairman.  What  bave  yon  to  say  with  regard  to  irrigation! 

Mr.  Cousins.  I  would  like  to  call  the  attention  of  the  committee  to  a 
fine  tract  of  land  north  of  this  basin  country  and  north  of  the  Mussel- 
shell. It  is  a  tract,  of  country  that  can  be  irrigated  with  stored  water. 
There  is  not  enough  water  in  the  streams  that  now  from  the  mountains, 
but  there  are  excellent  facilities  for  storing  the  water  by  means  of  dams 
at  tbe  heads  of  those  streams  where  tbey  issue  from  tbe  mountains. 
The  tract  is  about  30  miles  long  by  an  average  of  10  miles  wide. 

The  Chairman.  What  is  the  character  of  the  land  f 

Mr.  Cousins.  It  is  of  the  same  general  character  that  prevails 
through  this  country,  except  that  there  is  more  black  loam  near  the 
mountains.  At  a  distance  of  a  few  miles  from  the  mountains  it  as- 
sumes this  gumbo  sage-brush  character. 

The  Chairman.  IJas  there  been  much  farming  done  in  tbe  valley! 

Mr.  Cousins.  There  has  been  some  done  near  the  streams.  There 
are  really  no  valleys ;  they  are  mostly  benches. 

Tbe  Chairman.  They  bave  done  some  irrigation  there. 

Mr.  Cousins.  Yes ;  a  good  deal  of  irrigation.  That  specimen  of 
timothy  grass  that  you  have  had  before  you  came  from  that  country. 
There  are  several  fine  streams,  but  there  are  a  great  many  small  streams 
from  which  water  can  be  stored  and  carried  out  to  the  plains  with  good 
effect 

The  Chairman.  Is  there  a  considerable  field  of  that  kind  of  grass! 

Mr.  Cousins.  Yes ;  there  are  extensive  fields  of  that  kind  of  grass. 

The  Chairman.  Have  they  raised  any  alfalfa  in  that  region! 

Mr.  Cousins.  Very  little.  They  bave  perhaps  done  so  for  a  year  or 
so,  but  not  much  yet.    They  have  raised  tbe  natural  hay,  however. 

The  Chairman.  Are  they  raising  a  variety  of  crops  there! 

Mr.  Cousins.  Oats  and  hay  make  tbe  principal  crops.  They  don't 
raise  any  vegetables  but  what  tbey  want  for  their  own  use. 

The  following  papers  were  Bled  with  the  committee  at  Billings: 

THB  LANDS  OF  TELLOWSTONB  COUNTY. 

Within  the  limits  of  Yellowstone  County,  Mont.,  there  are  about  twenty  town- 
ships, or  450,000  acres  of  land,  which  are  marked  npon  the  Congressional  surveys  « 
"Aari cultural  lands." 

This  tract  lies  along  the  divide  between  the  Musselshell  and  Yellowstone  Riven, 
and  although  it  is  draiued  on  each  aide  by  coalites  running  to  tbe  above  rivers,  there 
are  no  living  streams  throughout  its  whole  extent,  and  but  few  springs,  except  in 
the  rainy  season.  Tbe  surface  is  very  generally  level,  or  so  nearly  so  that  it  could 
vary  readily  be  irrigated,  provided  a  source  could  be  found  from  which  to  obtain  the 
water.  The  soil  is  very  rich,  being  washed  from  the  hills  and  uplands ;  undoubtedly 
it  is  the  richest  soil  in  this  region.    Ill  several  places  there  are  small  ponda,  evident!; 
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formed  by  the  surface-water  collecting  in  them,  which  become  nearly  or  quite  dry  in 
very  dry  seasons,  though  they  are  usually  great  resorts  for  ducks  and  geese  in  tbe 
rail.  Wells  have  been  dug  at  several  points  atone  the  stage-line  which  crosses  this 
section  from  Billings  to  Lavina,  and  water  is  usually  found  at  15  to  SO  feet. 

This  section  should  be  thoroughly  investigated,  with  a  view  to  the  practicability 
of  its  Irrigation,  either  by  going  to  tbe  mountains  west  and  collecting  toe  water  frotu 
the  small  streams  rising  there — bring  it  by  an  irrigating  ditch  to  tbe  proper  points 
for  distribution  over  this  area — or  artesian  wells  should  be  dug  upon  various  portions 
of  the  tract,  in  order  to  thoroughly  settle  the  point  as  to  whether  they  would  be  suc- 
cessful or  practicable.  This  scheme  would  be  impracticable  for  private  enterprise 
from  the  difficulty  of  insuring  «  reasonable  return  for  capital  invostad,  but  if  under- 
taken by  the  Government  and  if  successful,  a  return  would  be  made  at  once  by  tbe 
site  of  the  land,  which  at  present  is  unsalable  and  only  fit  for  grazing. 

LIST  OF  IRRIGATION  WORKS  IX  THI  TXLLOWBTONX  VAIXBY. 

1.  M.  andM.  Land  Irrigation  Company'*  Ditch.— Bailey  &  Billings,  agents,  Billings, 
Host.  Built  in  1882  and  1383 ;  35  mites  in  length  ;  24  feet  wide  at  bottom  ;  will  carry 
3  feet  of  water ;  capacity  about  7,000  inches.  It  will  irrigate  15,000  acres  or  more. 
Covers  about  60,000  acres.  Water  is  sold  at  (2  per  inch  per  annum.  Built  at  an  ex- 
pense of  about  81)0.000. 

2.  Crayon  Creek  I)itc\.— Address,  Billings,  Mont.  Built  in  1885,  by  S.  H.  Erwin,  Jos. 
Danford,  J.  Dennison,  et  al.  It  is  15  miles  in  length ;  capacity  about  2, 000  Inches; 
built  by  labor  of  the  stockholders.  The  company  has  1,000  shares,  valued  at  $10 
each  ;  stock  paid  by  labor  on  tbe  ditch,  and  each  stockholder  baa  a  right  to  a  miner's 
inch  at  least  of  water ;  but  they  actually  receive  nearly  2  inches  on  each  share  of 
stock  owned. 

3.  Italia*  Company'*  DiteM Address,  Park  City,  Mont     It  is  about  10  miles  in 

length.     Snpplies  about  10  ranches  of  160  acres  each ;  was  built  in  IrtrtT. 

Jffli  Conpany't  Kite*.— Address,  Perry  Whitsett,  Park  City,  Mont.  It  is  abont 
same  size  and  capacity  as  the  Italian  Ditch;  has  10  share- b alders,  and  cost  about 
$300  to  each  in  labor ;  was  built  in  1889. 

5.  ClarW*  Fori  Company's  Ditch  was  built  in  1883 ;  is  abont  4  miles  in  length ;  owned 
by  and  supplies  water  to  six  ranchmen,  each  owning  abont  1U0  acres. 

All  tbe  above  ditches  supplied  by  tbe  Yellowstouo  River. 

The  MoAdow  Ditch,  built  by  Mr.P.W.  McAdow,  is  some  2)  miles  in  length,  but  can 
only  be  used  in  high  water,  and  it,  a  complete  failure  this  year  from  that  reason. 

There  is  estimated  to  be  at  least  40,000  acres  in  the  Clark's  Fork  Valley  of  the  Yel- 
lowstone, in  which  the  foregoing  ditches  are  located,  whioh  would  bo  available  for 
cultivation  provided  water  could  be  used,  but  it  would  be  at  considerable  expense 
on  account  of  the  distance  the  water  would  have  to  be  conveyed.  It  could  be  reached 
from  the  Yellowstone,  and  the  supply  would  be  ample.  This  land  lies  above  all  the 
present  ditches. 

Crops  have  been  raised  in  this  valley  of  wheat,  from 96  to 40 bushels:  of  oats,  from 
50  to  70  bushels;  of  hay,  from  1  to  li  tons;  and  of  alfalfa,  usually  it  tons  each  cut- 
ting per  acre  and  three  cuttings  each  season. 

All  root  crops  are  very  tine  and  large.  Potatoes  are  mealy,  large  size,  aud  always 
sound  to  the  core.    The  crop  is  300  to  400  bushels  per  acre. 

Water  should  be  supplied  about  eight  months  in  tbe  year,  as  it  is  necessary  to  use 
it  upon  some  portion  of  the  growing  crops  or  in  preparation  for  planting  them,  or 
upon  the  gratis  and  bay  lands,  from  the  time  frost  is  out  of  the  ground  until  the 
ground  is  again  frozen  in  the  fall  (which  is  sometimes  nearly  Christmas).  The  eleva- 
tion of  Billings  above  the  sea  is  3,116  feet.  Our  soil  is  excellent — a  loam,  somewhat 
sandy.  It  is  usually  estimated  that  an  inch  of  water  will  irrigate  an  acre,  and  if 
carefully  used  will  probably  do  a  little  more,  but  this,  of  course,  varies  with  tbe  na- 
ture of  the  soil.  Without  irrigation  this  valley  would  be  practically  useless  for  pur- 
poses of  agriculture. 
Adjonrned- 


iizcd  by  Google 


166  IRRIGATION  AND  RECLAMATION  OF  ARID  LANDS. 

On  Train  near  Billings,  August  8,  18S9. 
The  committee  met  pursuant  to  call  of  the  chairman. 
Present:   Messrs.  Stewart   (chairman)   and  Keagan;  also  Director 
Powell. 

STATEMENT  OF  JAKES  D.  THELPLET,  07  LTVIHG8T0SE. 

The  Chairman.  How  long  have  yon  resided  in  Montana! 

Mr.  Whelpl-et.  Nine  years. 

The  Chairman.  How  long  in  Livingstone  t 

Mr.  Whelplet.  Abont  a  year. 

The  Chairman.  What  county  is  this  f 

Mr.  Whelplet.  Park  County. 

The  Chairman.  Are  you  familiar  with  the  topography  of  the  conn- 
try  ! 

Mr.  Whelplet.  I  am  fairly  well  familiar  with  Park  County. 

The  Chairman.  Have  you  considered  the  matter  of  irrigation  t 

Mr.  Whelplet.  Not  so  much  in  Park  County  as  I  have  in  Fergw 
County. 

The  Chairman.  Where  is  that  t 

Mr.  Whelplet.  North  of  Billings, 

The  Chairman.  Have  you  resided  in  that  county  T 

Mr.  Whelplet.  Yes,  1  resided  there  for  four  years. 

The  Chairman.  And  yon  considered  the  matter  of  irrigation  relative 
to  that  county  T 

Mr,  Whelplet.  Yes,  practically. 

The  Chairman.  Will  you  give  us  a  description  of  the  land  that  can 
he  reached  by  the  flow  of  the  streams,  and  what  success  has  been  met 
with  where  irrigation  has  been  practiced  1 

Mr.  Whelplet.  Fergus  County  is  included  in  what  is  known  as  the 
Judith  Basin,  which  is  the  subway  drainage  of  the  Judith  River,  which 
runs  into  the  Missouri.  The  Judith  is  fed  by  a  large  number  of  spring 
creeks  that  rise  in  the  mountains  and  fonn  the  basis  of  the  river; 
whereas  the  river  itself  has  comparatively  little  water  in  it.  There  is 
a  large  amonnt  of  water  distributed  over  the  basin. 

The  Chairman.  Hoes  much  water  go  down  the  river  in  flood  times  1 

Mr.  Whelplet.  A  great  deal.  But  the  country  is  peculiar,  owing 
to  the  sinkage  of  water.  It  is  like  it  is  in  other  parts  of  the  Territory— 
the  upper  part  is  coarse  gravel,  and  the  real  bed  of  the  stream  is  40  or 
50  feet  below  the  surface  of  the  ground.  The  flow  ceases  in  the  spring, 
the  water  sinks  into  the  earth,  and  for  months  the  streams  are  dry. 

The  Chairman.  How  would  you  prevent  the  water  siukingt 

Mr.  Whelplet.  The  only  way  I  have  seen  it  done  is  by  puddling  the 
river  bed.  The  sawdust  and  dirt  fill  up  the  cracks  between  the  bowl- 
ders. 

The  Chairman.  Could  it  not  be  done  by  ditches  from  the  original 
bed! 

Mr.  Whelplet.  Yon  will  find  that  every  inch  of  water  in  the  basiu 
is  covered  by  water  rights. 

The  Chairman.  Is  there  any  opportunity  there  to  store  water  T 

Mr,  Whelplet.  There  is  at  the  head  of  the  Judith,  but  you  would 
interfere  with  water  rights. 

Senator  Reagan.  What  do  you  mean  by  "  water-rights  T  " 

Mr.  Whelplet.  We  have  no  good  law  on  that  subject  in  this  conn- 
try  ;  we  use  the  California  law,  and  it  is  defective  for  this  Territory. 
That  is  one  of  the  first  things  to  settle  in  this  country. 
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The  Chairman.  Do  yon  allow  a  person  to  hold  a  water-right  without 
using  itf 

Mr.  Whelplet,  By  the  common  law  be  can  acqnire  a  right  by  filing 
his  papers  within  one  year,  or  else  he  acquires  the  right  by  the  first  use 
of  the  water. 

Senator  Reagan.  Under  what  law  is  that  dooe! 

Mr.  Whelplet.  They  use  the  California  law  here. 

Senator  Reagan.  Did  your  legislature  adopt  the  California  law  as  the 
law  of  this  Territory? 

Hr.  Whelplet.  No;  I  do  not  think  it  has  done  so. 

Senator  Reagan.  It  is  a  custom  of  the  country  ? 

Mr.  Whelplet.  Yes. 

The  Chairman.  Is  yonr  convention  which  is  in  session  at  Helena 
likely  to  incorporate  in  the  State  constitution  the  provision  which  is  in 
the  constitution  of  Colorado! 

Mr.  Whelplet.  It  has  not  been  adopted,  and  it  is  a  question  whether 
it  will  be  or  not. 

The  Chairman.  Leave  all  questions  of  law  out  of  the  subject  and 
give  us  the  physical  conditions  of  that  valley.  Could  water  be  stored 
there  so  as  to  increase  tbe  volume! 

Mr.  Whelplet.  Yes ;  I  think  it  conld  be. 

The  Chairman.  In  addition  to  the  Judith  River,  are  there  any  other 
creeks  and  streams  coming  into  tbe  valley  ! 

Mr.  Whelplet.  They  are  all  tributaries  of  tbe  Judith  River. 

The  Chairman.  They  come  in  from  both  sides  t 

Mr.  Whelplet,  Yes.  It  is  a  pretty  well  watered  plain.  There  is 
one  stream  there  which  is  remarkable — Big  Spring  Creek. 

The  Chairman.  I  noticed  coming  along  this  morning  that  some  of 
the  farmers  bad  allowed  the  water  to  stand  on  their  laud.  Have  you 
taken  into  consideration  the  question  of  drainage  as  well  as  tlmtof 
irrigation  ! 

.   Mr.  Whelplet.  The  question  of  drainage  is  not  agitated  with  us 
very  much;  the  question  with  us  is  enough  water. 

The  Chairman.  Do  yon  not  know  you  can  have  too  much  water  ! 

Mr.  WhelpleT.  Yes ;  but  I  think  in  alkali  valleys  like  this  of  Bill- 
ings, where  the  soil  is  clay,  most  of  the  land  drains  itself  very  rapidly. 

The  Chairman.  They  will  have  to  be  very  careful  of  that  kiud  of 
land  or  lack  of  drainage  will  spoil  it. 

Mr.  HlNTON.  Have  yon  any  statistics  in  regard  to  this  district! 

Mr.  Whelplet.  No;  there  is  no  map  in  existence  to-day,  topograph- 
ical or  any  other  character.  I  have  myself  most  of  the  maps  of  Montana. 
There  are  little  patches  of  laud  that  have  been  surveyed  for  ranches, 
but  they  are  so  disjointed  as  not  to  permit  of  a.conuected  map  of  the 
wbole  country.  Most  of  this  surveying  was  done  by  the  War  Depart- 
ment, as  I  understand,  and  the  original  map  is  made  from  these  surveys. 
They  did  a  good  deal  of  it  by  guess  work.  I  know  the  map  is  wrong, 
being  thoroughly  acquainted  with  the  country. 

The  Chairman.  Are  you  acquainted  with  the  country  further  east  of 
the  Yellowstone  ! 

Mr.  Whelplet.  The  Judith  River  becomes  a  very  large  stream  bo- 
rone  it  reaches  the  Missouri  River.  But  there  is  land  that  will  uot  be 
used  for  a  great  many  years — it  is  bad  land. 

The  Chairman.  Have  you  been  on  the  table  lands  that  are  on  both 
sides  of  the  Yellowstone  River  T 

Mr.  Whelplet.  On  the  north  side,  yes. 

The  Chairman.  What  kind  of  territory  is  that! 
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Mr.  Whelpley.  It  comprises  long  stretches  of  table  lauds  broken 
bj  coulees. 

The  Chairman.  What  do  yon  mean  by  "  coulees  Tn 

Mr.  Whelpley.  Ravines.  Coulee  is  the  Montana  name  for  ravine; 
a  coatee  is  a  ravine;  they  gradually  lead  into  larger  coulees  or  ravines 
between  the  divides.  The  divides  consist  of  long  stretches  of  table 
land  as  a  general  rule. 

The  Chairman.  Is  it  good  land  t 

Mr.  Whelpley.  Yes. 

The  Chairman.  Are  yon  an  engineer) 

Mr.  Whelpley.  Yes;  I  came  oat  here  for  that  purpose,  to  practice 
my  profession. 

The  Chairman.  What  are  the  chances  of  getting  ont  the  waters  of 
the  Yellowstone  onto  these  table  lands  f 

Mr.  Whelpley.  I  do  not  think  it  is  practicable. 

The  Chairman.  Many  engineers  tell  us  it  is  practicable. 

Mr.  Whelpley.  It  may  be  on  the  plateau  for  a  Umited  nomber  of 
miles  back  of  Billings.  Bnt  I  should  not  consider  it  practicable  for  a 
number  of  years  to  come. 

The  Chairman.  I  am  not  talking  of  the  number  of  yean  it  will 
take,  but  whether  it  can  be  done  T 

Mr.  Whelpley.  Yes,  it  can  be  done. 

The  Chairman.  From  your  observation  what  is  the  result  of  irriga- 
tion, so  far  as  producing  crops  is  concerned? 

Mr.  Whelpley.  Better  crops  are  produced  here  than  in  rainy  sec- 
tions. < 

The  Chairman.  From  what  country  did  you  come  originally  t 

Mr.  Whelpley.  New  York  State. 

The  Chairman.  From  the  interior. 

Mr.  Whelpley.  Part  of  the  time.    New  York  State  is  my  home. 

The  Chairman.  Yon  have  seen  land  cultivated  in  the  East  1 

Mr.  Whelpley.  Yes ;  I  have  seen  the  finest  in  New  York  State. 

The  Chairman.  Take  the  land  in  New  York  State  for  a  number  of 
years  and  compare  it  with  irrigated  land  in  Montana,  and  what  is  the 
result  1 

Mr.  Whelpley.  I  think  in  small  grains  the  productiveness  per  acre 
is  larger  here.    There  is  no  fertilizing  done  here — it  is  virgin  laud. 

The  Chairman.  And  how  is  it  as  to  regularity  of  crops  1 

Mr,  Whelpley,  We  have  an  absolute  regularity  of  crops. 

The  Chairman.  Is  that  the  case  in  New  York  I  • 

Mr.  Whelpley.  No,  the  crops  vary  there. 

The  Chairman.  If  yon  were  to  compare  land  in  the  two  places  for  a 
period  of  ten  years  wh,ich  would  have  the  advantage — the  land  in  New 
York  or  in  Montana  1 

Mr.  Whelpley.  The  land  here. 

The  Chairman.  How  mach  advantage,  taking  all  around  crops  t 

Mr.  Whelpley.  There  are  a  great  many  things  that  grow  in  New 
York  that  can  not  be  produced  here. 

The  Chairman.  Take  such  crops  as  can  be  produced  here. 

Mr.  Whelpley.  I  think  this  country  would  have  the  advantage. 

The  Chairman.  Have  you  given  any  attention  to  alfalfa  I 

Mr.  Whelpley.  1  have  seen  three  crops  obtained  in  one  St 

The  Chairman.  How  much  of  a  crop  T 

Mr.  Whelpley.  Four  tous  to  the  acre. 

The  Chairman.  In  the  three  crops. 

Mr.  Whelpley.  No,  12  tons  to  the  acre  in  the  three  crops. 
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The  Chairman.  Have  you  seen  12  tons  produced  to  the  acre  heret 

Mr.  Whelpley.  Tee. 

The  Chairman.  How  would  that  compare  with  Livingston,  where 
they  raise  garden  track  1 

Mr.  Whelpley.  It  will  compare  favorably. 

The  Chairman.  Does  your  land  improve  or  retrograde  by  irrigating? 

Mr.  Whelpley.  The  alkali  becomes  removed  from  the  soil,  and  the 
soil  becomes  better  by  irrigating. 

The  Chairman.  It  is  a  fact  that  running  streams  and  stored  water 
furnish  a  good  deal  of  fertilization. 

Mr.  Whelpley.  I  went  into  the  Judith  Basin  in  1881,  and  there  was 
practically  no  farming  done  there.  When  I  left  there  in  1885  they  were 
raising  winter  wbeat  without  irrigation  close  to  the  mountains.  But  it 
was  only  where  the  snow  had  been  excessively  deep  in  winter  that  it 
could  be  raised. 

The  Chairman.  That  would  occur  only  where  there  was  plenty  of 
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Mr.  Whelpley.  Yes ;  hut  there  were  certain  localities  where  it  did 
not  fail. 

The  Chairman.  But,  as  a  rale,  yon  require  irrigation  f 

Mr.  Whelpley.  Tea. 

The  Chairman.  How  are  the  hill-sides  as  to  furnishing  food  for  Btock 
in  summer  ? 

Mr.  Whelpley,  They  are  very  fine. 

The  Chairman.  They  are  claimed  to  be  nnsnrpassed,  I  believe! 

Mr.  Whelpley.  Yes ;  they  are  unsurpassed. 

The  Chairman.  What  kind  of  country  would  you  have  here  if  the 
land  was  susceptible  of  irrigation,  if  irrigated  and  cultivated,  and  the 
plains  used  for  stock-raising  1 

Mr.  Whelpley.  We  have  not  a  market  even  if  we  had  it  all  irri- 
gated and  cultivated. 

The  Chairman.  Could  you  not  raise  stock  ! 

Mr.  Whelpley.  There  is  a  certain  limit  to  stock-raising. 

The  Chairman.  Do  you  not  think  there  is  a  market  for  all  the  meat 
yon  can  produce  1 

Mr.  Whelpley.  If  yon  are  going  to  flood  the  country  with  stock 
you  will  have  to  raise  very  much  more  bay. 

The  Chairman.  If  yon  can  provide  winter  feed,  there  is  no  limit  to 
the  stock  yon  can  raise  hereT 

Mr.  Whelpley.  None  in  the  world. 

The  Chairman.  Then  if  you  had  it  irrigated  and  cultivated  to  such 
extent  as  to  furnish  food  for  cattle  in  the  winter,  you  would  make  this 
country  very  productive  ? 

Mr.  Whelpley.  Certainly. 

The  Chairman.  Have  yon  ever  been  in  any  region  that  would  be 
better  for  that  purpose  than  this? 

Mr.  Whelpley.  Never. 

The  Chairman.  Are  there  many  new  enterprises  for  irrigation  being 
get  on  foot  now? 

Mr.  Whelpley.  Not  for  irrigation,  that  I  know  of,  in  this  neighbor- 
hood. I  believe  there  is  a  company  formed  for  taking  a  ditch  out  of 
the  '  Spring  Creek,'  which  I  spoke  of.  It  takes  a  week  to  make  that 
big  'Spring  Creek'  rise,  and  it  never  falls  very  low.  It  is  never  dry 
in  summer,  bat  the  settlers  along  it  are  mostly  half-breeds.  The  white 
people  have  been  chary  about  going  in  there. 

The  Chairman.  Would  a  survey  which  would  show  where  reservoirs, 
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ditches,  and  other  hydraulic  works  could  be  constructed  to  advantage, 
and  which  would  also  show  what  land  could  be  irrigated  and  the  coat 
of  irrigating  it,  be  a  benefit  to  this  country  t 

Mr.  Whelpley.  A  very  great  benefit. 

The  Chairman.  Would  there  be  many  places  where  irrigation  is  Dot 
dow  practiced  that  would  be  developed,  in  your  opinion,  and  where  a 
few  people  could  do  it! 

Mr.  Whblplby.  I  think  very  few  places.  Tbere  are  few  places  in 
this  part  of  the  country  where  a  few  people  could  do  much  of  anything 
of  that  character. 

The  Chairman.  It  requires  large  capital! 

Mr.  WHELrLEY.  It  requires  large  capital. 

The  Chairman.  Has  much  attention  been  paid  to  the  storing  of  wa- 
ter in  small  places  in  this  neighborhood! 

Mr.  Whelpley.  None  to  Bpeak  of. 

The  Chairman.  What  effect  would  the  cutting  of  timber  have  on 
these  streams  T 

Mr.  Whelpley.  The  cutting  of  the  timber  helps  to  dry  up  the 
streams,  and  decreases  the  opportu nity  for  the  storage  of  water. 

The  Chairman.  Has  the  timber  been  cut  off  much  in  this  vicinity  1 

Mr.  Whelpley.  It  is  being  rapidly  taken  from  the  mountains  of 
the  Judith  Basin. 

The  Chairman.  For  what  purposes  ! 

Mr.  Whelpley.  For  domestic  purposes. 

The  Chairman.  Have  you  been  troubled  with  forest  fires? 

Mr.  Whelpley.  Large  patches  have  been  burned  not  far  from  here. 
The  fire  goes  along  the  ground,  and  it  affects  the  trees,  and  even 
thongh  the j-  do  not  fall  down,  they  are  injured  very  materially.  They 
sometimes  stand  for  years,  however,  and  help  to  hold  water. 

The  Chairman.  What  precautions  might  be  taken  by  tie  Govern- 
ment to  preserve  this  timber  and  at  the  same  time  allow  a  reasonable 
quantity  to  be  taken  off  for  domestic  purposes  and  mining? 

Mr.  Whelpley.  Of  course,  1  have  not  given  thought  to  those  ques- 
tions'. I  am  only  answering  on  the  spur  of  the  moment.  The  only  way, 
I  think,  is  to  have  a  timber  inspector,  and  allow  only  a  certain  growth 
of  timber  to  be  taken. 

The  Chairman.  Is  the  present  system  of  secret  agents  satisfactory 
to  the  people  1 

Mr.  Whelpley.  The  people  fight  against  the  secret  agent  on  the 
principle  that  they  are  free  American  citizens,  and  do  not  like  that  sort 
of  thing.  So  far  as  I  am  concerned,  I  do  not  see  that  your  secret  service 
has  saved  any  of  our  timber.    The  timber  goes  just  the  same. 

The  Chairman.  What  effect  does  it  have  ou  the  people  to  have  se- 
cret agents  here  arresting  them  ? 

Mr.  Whelpley.  It  creates  a  combination  among  the  ranchers,  as 
you  may  say,  to  defeat  the  secret  service.  It  is  a  sort  of  agreement 
that  they  should  protect  each  other  and  have  what  they  watft, 

The  Chairman.  If  yon  had  a  local  agent  who  was  a  citizen  here, 
whom  everybody  knew,  and  if  he  made  reasonable  arrangements,  would 
the  people  comply  with  those  arrangements  f 

Mr.  Whelpley.  Certainly  they  wonld.  If  a  proper  man  had  ample 
authority,  and  was  appointed  with  some  regard  to  his  qualifications  for 
the  office,  of  course  the  people  would  recognize  the  reasonableness  of 
the  situation.  Much  would  depend  on  the  man  ;  but  I  think  if  the  right 
man  were  appointed  his  word  would  be  regarded. 


3yGoogIe 


BDLES  FOB  THE  PRESERVATION  OF  PUBLIC  TIMBER.       171 

The  Chairman.  The  people  who  live  here  desire  the  timber  to  be 
preserved,  I  suppose  f 

Mr.  Whelplet.  They  all  see  the  necessity  of  it. 

The  Chairman.  The  secret  agents  do  not  do  any  good  towards  stop- 
ping its  destruction,  do  they  f 

Mr.  Whelplrt.  In  my  opinion  they  do  not. 

The  Chairman.  Would  yon  then  recommend  a  division  of  the  coun- 
try into  timber  districts,  and  the  appointment  of  reasonable  men  to  see 
that  the  arrangements  were  carried  f 

Mr.  Whelplet.  Yes ;  a  timber  inspector  who  would  say  what  age  or 
growth  of  timber  should  be  cnt  and  what  sbonld  not  would  be  a  very 
desirable  officer.  There  is  certain  timber  that  would  be  better  taken 
out.  I  think  the  secret  agents  are  probably  doing  some  good  in  check- 
ing the  wholesale  destruction  by  saw-mills,  and  so  on,  of  the  timber  we 
have  left.  That  would  not  come  under  my  observation,  but  they  may 
be  doing  good  in  that  way.    The  ranchers  have  4o  have  timber. 

The  Chairman.  And  with  proper  regulations  they  could  have  it  with- 
out denuding  the  hills  f 

Mr,  Whelplet.  Certainly  they  could. 

The  Chairman.  Do  you  not  think  that  denuding  the  bills  of  timber 
would  be  a  great  detriment  to  agriculture  1 

Mr.  Whelplet.  I  think  it  wontd  be  the  ruination  of  agriculture.  I 
wish  to  say,  before  getting  through,  that  tbe  Little  Belt  Mountains  will 
make  a  great  water  storage  place.  There  is  a  flue  forest  there,  but  it  is 
gradually  becoming  worked  into  by  tbe  ranchers. 

We  got  information  last  week  that  the  Judith  River  was  lower  thpn 
it  had  ever  been  in  the  history  of  the  country.  There  are  two  big 
ditches  running  out  in  the  basin  above  Utica.  Tbe  Yellowstone  is 
about  the  only  river  where  tbe  water  is  not  fully  occupied.  Park 
County  is  not  so  much  interested  as  other  counties  in  irrigation.  We 
have  not  the  same  extent  of  arable  land,  and  we  have  a  good  deal  of 
.mountain.  We  have  large  masses  of  low  grade  ore  about  tbe  Yellow- 
stone that  we  can  not  get  into. 

Adjourned, 


Bozeman,  Mont.,  August  8, 1889. 
T  be  committee  met  pnrsuant  to  call  of  the  chairmnn. 
Present,  Messrs.  Stewart  (chairman)  and  Ueagan;   also  Director 
PoweU. 

STATEMENT  OF  JOHN  WILLIAMS. 

Tbe  Chairman.  Where  do  you  reside) 

Mr.  Williams.  On  the  West  Gallatin. 

The  Chairman.  How  long  have  you  resided  there  t 

Mr.  Williams.  Since  186V. 

The  Chairman.  What  is  your  occupation  T 

Mr.  Williams.  Farming  and  stock  raising. 

The  CHAIRMAN.  Have  you  given  attention  to  the  subject  of  irrigation? 

Mr.  Williams.  Yes. 

The  Chairman.  What  can  yon  say  of  its  results ;  what  effect  has  it 
produced  in  crops  f 

Mr.  Williams.  The  fact  is,  I  do  not  think  we  could  raise  a  crop  here 
without  irrigation. 
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The  Chairman.  Irrigation  is  a  necessity  here,  then  ? 

Mr.  Williams.  Yes. 

The  Chairman.  With  irrigation  what  kind  of  crops  can  yon  raise ! 

Mr.  Williams.  We  can  raise  good  crops,  I  call  them;  better  than 
we  raise  in  the  East. 

The  Chairman.  Hare  yon  farmed  in  other  countries  f 

Mr.  Williams.  Yes;  in  Missouri. 

The  Chairman.  How  do  the  products  of  a  farm  here,  taking  a  period 
often  years,  compare  with  the  products  of  the  best  farms  in  Missouri! 

Mr.  Williams.  The  small  grain — that  is  what  I  raise  here — is  about 
double  what  I  have  raised  in  Missouri. 

The  Chairman.  Do  yon  have  any  failures  of  crops  where  yon  irri- 
gate ? 

Mr.  Williams.  Very  seldom.  In  some  locations  the  frosts  hurt 
crops;  bnt  that  is  very  seldom. 

The  Chairman.  How  is  it  with  other  crops  besides  small  grain  t 
How  do  they  succeed  t 

Mr.  Williams.  What  kind  do  you  mean — corn! 

The  Chairman.  Corn,  potatoes,  and  so  on. 

Mr.  Williams.  We  raise  large  crops  of  potatoes  here. 

The  Chairman.  How  many  bushels  of  potatoes  do  you  raise  to  the 
acre  1    What  is  a  fair  crop  f 

Mr.  Williams.  I  have  raised  at  the  rate  of  400  bushels  to  the  acre; 
may  be  more. 

The  Chairman.  What  do  yoa  say  as  to  the  expense  of  farming  by 
means  of  irrigation  as  compared  with  other  kinds  of  farming  T 

Mr.  Williams.  The  expense  is  somewhat  more,  of  course.  I  suppose 
that  it  costs  about  60  cents  per  acre  a  year  to  irrigate  the  ground  once ; 
but  sometimes  we  have  to  irrigate  twice.  We  have  had  to  do  that  this 
year. 

The  CHAIRMAN.  Then  it  has  cost  yon  $1  a  year  T 

Mr.  Williams.  Yes. 

The  Chairman.  Have  yon  raised  alfalfa  here  1 

Mr.  Williams.  No;  I  have  not. 

The  Chairman.  Have  yon.  seen  it  raised  f 

Mr.  Williams.  Yes. 

The  Chairman.  How  does  it  succeed  t 

Mr.  Williams.  That  which  I  noticed  did  not  succeed  very  well  on 
account  of  the  ground  being  too  wet.  The  alfalfa  was  sown  on  a  damp 
heavy  soil,  what  we  call  meadow  lands  here. 

The  Chairman.  How  well  are  you  acquainted  with  the  general  conn- 
try  aronnd  the  eastern  part  of  Montana  1 

Mr.  Williams.  I  am  better  acquainted  with  the  Lewis  and  Clarke, 
Madison,  and  Gallatin  Valleys. 

The  Chairman.  Which  one  of  those  counties  has  the  most  land  that 
can  be  irrigated  1 

Mr.  Williams.  Gallatin  County,  I  think. 

The  Chairman.  What  extent  of  land  is  there  in  this  county  on  which 
yoa  conld  get  water  T 

Mr.  Williams.  That  is  hard  to  state. 

The  Chadiman.  Of  course  yon  can  not  tell  accurately.  Bat  it  is 
very  large,  is  it  not? 

Mr.  Williams.  Yes,  it  is.  There  is  a  large  amonnt  of  land  which 
could  be  watered  here  where  no  water  has  been  put  as  yet. 
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STATEHEHT  07  DAVID  DAVIS. 

The  Chairman.  Where  do  yoa  reside! 

Mi.  Davis.  Twelve  miles  down  the  East  Gallatin.  • 

The  Chairman.  What  is  your  occupation  f 

Mr.  Davis.  Farming. 

The  Chairman.  Do  yon  irrigate  your  land  1 

Mr. 'Da vis.  Yes ;  that  is,  part  of  it,  and  on  part  of  it  I  have  no  water. 

The  Chairman.  Oh  that  part  which  you  have  watered,  what  success 
have  you  met  with  in  raising  crops  I 

Mr.  Davis.  We  raise  about  double  the  other  crop. 

The  Chairman.  Have  you  ever  farmed  in  any  other  country  t 

Mr.  Davis.  No;  I  was  a  boy  when  1  came  here. 

The  Chairman.  On  irrigated  land,  what  do  you  call  a  fair  crop  of 
ottst 

Mr.  Davis.  Fifty  or  60  bushels  to  the  acre,  although  I  have  raised 
75.   But  I  will  call  50  or  60  bushels  a  fair  crop. 

The  Chairman.  Have  yoa  raised  any  wheat! 

Mr.  Davis.  Yes. 

The  Chairman.  How  much  wheat  have  yon  raised  to  the  acre! 

Mr.  Davis.  On  irrigated  land  40  bushels  to  the  acre.  This  season,  if 
my  crop  goes  15  bushels  to  the  acre  on  unirrigated  land,  I  will  be  sat- 
isfied. 

The  Chairman.  Yon  bave  irrigated  some,  have  yon  not  I 

Mr.  Davis.  Not  the  wheat,  only  oats. 

The  Chairman.  Have  you  raised  any  barley! 

Mr.  Davis.  We  had  60  acres  in  barley,  but  none  of  it  was  saved. 

The  Chairman.  Why t    Because  you  had  no  water  1 

Mr.  Davis.  Yes. 

The  Chairman.  Have  you  tried  raising  other  crops  besides  small 
grain? 

Mr.  Davis.  So. 

The  Chairman.  Not  garden  truck — potatoes  and  so  on  I 

Mr.  Davis.  Yes,  potatoes,  turnips,  and  such  truck  as  that. 

The  Chairman.  How  do  they  prosper ! 

Mr.  Davis.  This  country  is  good  for  potatoes. 

The  Chairman.    What  kind  of  hay  do  you  raise  ? 

Mr.  Davis.  Timothy  hay. 

The  Chairman.  That  is  the  hay  generally  raised  in  the  valley,  Is  it 

Mr.  DAvm.  Yes;  there  is  some  clover  raised,  but  I  bave  not  raised 
Mj  myself. 

The  Chairman.  You  have  not  tried  alfalfa! 

Mr.  Davis.  No. 

The  Chairman.  What  do  yon  regard  as  a  good  crop  of  timothy  hay 
™irri(fatedland! 

Mr.  Davis.  They  have  raised  as  high  as  three  tons  to  the  acre. 

The  Chairman.  Oue  catting  I 

Mr.  Davis.  Yes. 

The  Chadiman.  What  would  be  an  average  crop  1 

Mr.  Davis.  My  crop  this  season  would  not  go  over  a  ton  to  the  acre. 
it  was  not  irrigated. 

The  Chairman.  Yoa  can  do  something  without  irrigation  here. 


Mr- Davis.  Yes. 
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Senator  Beaoan.  It  was  ineu  tioned  that  yon  might  hare  to  irrigate 
land  once  or  twice.    Which  is  the  more  common  t 

Mr.  Davis.  The  amount  differs. 

Mr.  Reagan.  Then  it  depends  on  the  character  of  the  land  t 

Mr.  Dates.  Take  the  upland,  and  in  a  season  like  this  it  would  need 
irrigation  twice. 

Senator  Reagan.  At  what  season  of  tbeyeardoyouuBnallyirrigatet 

Mr.  Davis.  I  always  commence  about  the  4th  of  July;  but  this  sea- 
son I  ought  to  have  commenced  the  4th  of  June.  I  commenced  the 
10th  or  12th,  bnt  I  should  have  commenced  eight  days  sooner. 

Senator  Reagan.  When  do  yon  plant  your  oats  ! 

Mr.  Davis.  In  April  or  May. 

Senator  Reagan.  This  year  yon  thought  it  best  to  commence  in  Janet 

Mr.  Davis.  Yes.  Of  course,  we  usually  calculate  on  June  rains;  bat 
this  year  we  did  not  have  them. 

Senator  Reagan.  At  what  stage  of  the  crop  do  you  pnt  water  on  the 
land! 

Mr.  Davis.  It  is  best  when  the  grain  gets  op  to  shade  the  land,  high 
enough  to  have  little  roots  to  hold  the  soil.  When  the  grain  is  too 
short  the  water  washes  the  soil  from  the  roots. 

The  Chairman.  How  do  you  irrigate — by  flooding  the  land ! 

Mr.  Davis.  Yes. 

The  Chairman.  How  long  do  you  allow  the  water  to  stay  on  the  landl 

Mr.  Davis.  Wei),  there  again  there  is  a  difference  in  regard  to  the 
land.  Take  the  upland,  there  is  a  good  deal  of  fall,  and  it  is  running 
from  one  ditch  to  another.  You  make  your  ditches  10  to  12  feet  apart, 
and  you  keep  the  water  running  well. 


STATEMENT  OF  T.  L.  LUCE,  OF  NORTH. 

The  Chairman.  Where  do  you  reside! 

Mr.  Luce.  About  4  miles  from  town  here  at  North. 

The  Chairman.  What  is  your  occupation! 

Mr.  Luce.  Farming. 

The  Chairman.  Have  yon  practiced  irrigation? 

Mr.  Luce.  I  do  where  I  cau. 

The  Chairman.  So  far  as  your  experience  has  gone,  what  is  the  re- 
sult of  irrigation  in  producing  crops  iu  this  valley  ? 

Mr.  Luce.  My  experience  is  that  it  is  one-half  more  where  there  is 
irrigation  than  where  there  is  no  irrigation. 

The  Chairman.  What  State  were  you  from  originally  T 

Mr.  Luce.  Vermont. 

The  Chairman.  How  would  an  irrigated  farm  here  compare  in  pro- 
ductireness  with  a  farm  of  the  best  land  in  Vermont ! 

Mr.  Luce.  The  land  here  would  be  far  ahead  of  the  land  in  Vermont. 

The  Chairman.  One  acre  of  laud  here  would  be  equal  to  how  many 
acres  iu  Vermont ! 

Mr.  Luce.  Well,  I  do  not  know,  as  far  as  that  is  concerned— perhaps 
three  acres. 

The  Chairman.  That  is  to  say,  if  a  farm  in  Vermont  wonld  have 
good  crops,  a  farm  of  irrigated  land  here  would  have  an  average  of 
three  times  the  crop  of  the  farm  iu  Vermont  f 

Mr.  LUCE.  Just  about  three  times. 

The  Chairman.  What  is  a  fair  crop  of  oats  in  this  valley! 

Mr.  Luce.  I  do  not  know  that  I  can  answer  that  question. 
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The  Chairman.  How  many  bushels  of  oats  have  been  raised  to  the 
acre  in  this  valley  t 

Mr.  Luce.  I  have  raised  80  bushels  to  the  acre. 

The  Cn  airman.  Did  you  ever  raise  any  wheat  1 

Mr.  Luce.  Very  little. 

The  Chairman.  There  has  been  some  wheat  raised  in  the  valley,  has 
there  not  T 

Mr.  Luce.  Oh,  yes. 

The  Chairman.  How  many  bushels,  where  it  is  well  cultivated  1 

Mr.  Luce.  From  40  to  70  bushels  to  the  acre. 

The  Chairman.  How  long  have  you  been  farming  here! 

Mr.  Luce.  Eleven  years  on  the  plane  where  I  am  now. 

The  Chairman.  Does  the  land  deteriorate  or  produce  about  the  same 
crops  from  year  to  year  T 

Mr.  Luce.  It  remains  the  same. 

The  Chairman.  And  cropped  every  year! 

Mr.  Luce.  Yes. 

The  Chairman.  After  11  years  of  cropping  all  over,  does  the  land 
produce  as  heavy  a  crop  as  it  did  when  you  commenced  t 

Mr.  LUCE.  Yes,  a  little  more. 

The  Chairman.  Do  you  know  of  any  farm  in  the  valley  where,  by 
cropping,  it  produces  less) 

Mr.  Luce.  Yes,  there  are  farms. 

The  CHAntMAN.  Where  they  are  irrigated  f 

Mr.  Luce.  I  think  where  they  are  irrigated. 

The  Chairman.  How  do  you  account  for  thatt 

Mr.  Luce.  Well,  it. is  from  the  lightness  of  the  soil. 

The  Chairman.  I  suppose  you  can  raise  smalt  fruits  in  the' valley f 

Mr.  Luce.  Yes ;  berries  cau  be  raised. 

The  Chairman.  Have  you  ever  tried  any  of  the  larger  fruits,  such 
as  apples  f 

Mr.  Luce.  No  ;  I  have  not 

The  Chairman.  Have  not  some  of  your  neighbors  tried  them  I 

Mr.  Luce.  No. 


STATEMENT  OF  W.  W.  ALDERSOH,  OF  BOZEMAN. 

The  Chairman.  What  is  your  occupation  T 

Mr.  Alderson.  I  am  a  newspaper  man  at  present. 

The  Chairman.  You  are  the  editor  of  what  paper! 

Mr.  ALDERSON   The  Avaut  Courier. 

The  Chairman    Mow  long  has  that  paper  been  established  1 

Mr.  Aldehson.   Between  seventeen  and  eighteen  years. 

The  Chairman.  How  long  bare  you  resided  in  this  valley  t 

Mr.  Alderson.  I  have  been  in  the  valley  twenty -five  years ;  I  came 
here  in  1864. 

The  Chairman.  Have  von  taken  an  interest  in  irrigation  ? 

Mr.  Alderson.  Yes.  I  was  a  practical  farmer,  and  I  am  a  dairy- 
man, and  have  been  for  twelve  years. 

The  Chairman.  What  can  yon  say  as  to  the  effect  of  fanning  by 
means  of  irrigation  f 

Mr.  Alderson.  As  to  crops  it  is  an  absolute  necessity  in  most  of 
the  locations  in  Montana.  There  are  locations  close  to  the  streams, 
and  in  the  lowest  ground  where  indifferent  crops  can  be  raised  without 
irrigation.    But  I  think  the  most  favorable  ground  can  be  improved  by 
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irrigation.  That  has  been  my  experience.  I  have  a  farm  withiii  a  mile 
of  tbis  place.  I  bare  some  crops  there,  though  not  favorable.  There 
was  some  difference  in  the  depth  of  the  soil. 

The  Chairman.  Then  irrigation  here  may  be  regarded  as  a  neces- 
sity! 

Mr.  Alderson.  It  is  a  necessity. 

The  Chairman.  What  can  yon  say  of  the  crops  produced  by  irriga- 
tion 1  W  hat  is  the  average  crop  of  oats  where  the  land  is  well  culti- 
vated? 

Mr.  Alderson.  The  crops  of  this  country  are  superior  to  any  I  have 
seen  in  any  locality,  and  I  have  resided  in  Illinois,  Wisconsin,  and 
Minnesota.  Of  conrse,  I  have  traveled  in  other  States.  I  know  the 
yield  generally  produced  in  most  of  the  States ;  and  I  think,  with  irri- 
gation in  the  Gallatin  Valley — of  course  I  am  better  acquainted  here 
than  anywhere  else— the  crops  exceed  anything  that  I  have  ever  seen. 

The  Chairman.  And  yon  generally  raise  crops;  that  is  to  say,  yon 
have  no  failures! 

Mr.  Alderson.  We  have  no  failures.  We  have  had  crops  injured 
some  by  early  frosts  in  fall;  bat  it  was  generally  where  crops  were 
planted  late  in  spring,  and,  perhaps,  irrigated  too  late.  In  early  years, 
on  account  of  our  want  of  experience  in  irrigation,  we  sometimes  suf- 
fered some  loss  of  crops ;  but  it  was  on  account  of  the  late  sowing  or 
too  late  irrigating. 

The  Ghaibman.  Then  with  proper  management  of  a  farm  yon  can  by 
irrigation  produce  a  crop  every  year! 

Mr.  Alderson.  Tea.  We  have  had  no  failures  here — nothing  like  a 
general  failure. 

The  Chairman.  What  do  yon  say  of  the  effect  of  continuous  cropping 
here! 

Mr.  Alderson.  There  seems  to  be  no  diminution  of  the  crops.  This 
year  has  been  unusually  dry,  and  *he  water  has  been  scarce;  but,  the 
crops  last  year  were  just  as  heavy  on  the  same  land  that  has  been  culti- 
vated for  twenty  years  as  they  were  in  the  early  years. 

The  Chairman.  Do  yon  produce  generally  as  good  crops  as  we  saw 
to-day  1 

Mr.  Alderson.  Yes.  Those  crops  are  on  pretty  moist  land.  They 
do  not  generally  resort  to  irrigation  here  nntil  rather  late  in  the  season, 
and  a  great  many  of  them  did  not  prepare  tor  the  unnsoal  drought 
that  we  had.  Tbey  generally  commence  irrigating  about  the  latter 
part  of  June  or  the  first  of  July,  and  the  crops  needed  irrigation  sooner 
this  year. 

The  Chairman.  What  is  an  average  crop  of  oats  where  the  ground 
is  well  prepared  and  well  cultivated  and  irrigated! 

Mr.  Alderson.  The  oats  run  from  60  to  100  bushels  to  the  acre.  I 
should  think  that  an  average  crop,  where  the  ground  is  properly  culti- 
vated and  irrigated,  would  be  75  bushels  to  the  acre. 

The  Chairman.  How  much  of  wheat? 

Mr.  Alderson.  Wheat  would  be  about  40  bushels  to  the  acre. 

The  Chairman.  Would  it  average  that! 

Mr.  Alderson.  Perhaps  40  bushels  is  a  pretty  high  average.  Bat 
it  seems  to  me  that  it  can  not  run  short  of  that.  A  great  many  crops 
run  from  50  to  00  bushels  to  the  acre.  The  wheat  that  we  raise  here  is 
soft  wheat;  the  white  hard  wheat  would  run  lower  than  that— 25 
bushels  to  the  acre.  Tbey  tell  me  tbat  by  continual  cultivation  and 
irrigation  the  hard  wheat  will  become  soft.  I  presume  tbat  is  the  case, 
That  is  what  I  have  been  informed  by  farmers  and  mill  men. 
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The  Chairman.  You  are  generally  somewhat  familiar  with  Montana! 

Mr.  Aldrrson.  Yes,  I  have  been  over  part  of  the  Territory. 

The  Chairman.  What  do  you  say  as  to  the  Territory  generally  !  Is 
it  well  supplied  with  water! 

Mr.  Aldrrson.  Yes;  it  is  a  well-watered  country.  This  valley  is 
better  supplied,  perhaps,  than  the  balance. 

The  Chairman.  Are  you  using  the  full  supply  of  water  which  you 
have  iu  the  river  here  t 

Mr.  Alderson.  This  stream  here  is*  taken  out  at  a  place  on  Mill 
Creek  between  here  and  West  Gallatin,  daring  the  irrigating  season. 
Bat  there  is  some  water  in  West  Gallatin  that  is  not  appropriated. 
There  is  only  a  small  portion  of  the  arable  land  in  the  valley  that  is 
nnder  cultivation. 

The  Chairman.  Is  there  any  opportunity  for  increasing  the  supply 
of  water  by  storing  it  1 

Mr.  Aldbrson.  Yes :  there  is  a  splendid  opportunity  at  the  head  of 
this  stream,  at  what  is  called  Mystic  Lake.  There  ie  a  lake  up  there, 
ami  an  excellent  opportunity  to  construct  a  dam,  at  a  reasonable  cost, 
to  store  almost  any  amount  of  water.  There  is  a  good  deal  of  water, 
from  the  melting  of  the  snows  iu  the  spring,  which  mus  to  waste,  and 
it  is  at  a  time  when  they  are  not  irrigating  that  the  water  runs  away. 

The  Chairman.  What  proportion  of  the  valley  is  under  cultivation 
compared  with  the  whole ;  that  is,  good  arable  land  if  it  had  water  t 

Mr.  Aldrrson.  Not  to  exceed  one-fourth. 

The  Chairman.  What  is  the  value  of  the  laud  that  is  improved  and 
under  irrigation! 

Mr.  Alderson.  Farms  have  been  sold  here  for  from  $12  to  $25  an 
acre ;  in  some  instances  perhaps  a  little  higher.  It  depends  on  their  lo- 
cation as  to  the  town  and  the  water  range. 

The  Chairman.  What  has  been  the  expense  per  acre  of  procuring 
water!    Can  yon  estimate  that! 

Mr.  Aldrrson.  No,  I  have  never  figured  ou  that.  Nearly  all  the 
water  has  been  brought  out  by  private  parties,  by  two  or  three  farmers 
operating  together  until  this  last  enterprise,  the  West  Gallatin  ditch, 
which  was  completed  last  summer.  That  was  undertaken  by  two  or 
three  farmers  in  the  first  place,  but  they  failed  to  carry  it  through. 

The  Chairman.  What  is  the  size  of  that  ditch  1 

Mr.  Aldrrson.  That  Is  24  leet,  I  think. 

The  CHAIRMAN.  Twenty-four  feet  on  the  bottom  ! 

Mr.  Aldrrson.  I  am  not  certain  of  that — whether  it  is  24  feet  on  the 
bottom  or  on  the  top.  I  have  just  been  informed  that  it  is  24  feet  on 
the  top  and  16  feet  on  the  bottom. 

The  Chairman.  What  is  the  length  of  the  ditch  ! 

Mr.  Alderson.  About  20  miles. 

The  Chairman.  What  did  it  cost  to  construct  snch  a  ditch  as  that! 

Mr.  Alderson.  They  variously  estimate  it  at  from  $36,000  to  $80,000. 

The  Chairman.  About  how  much  land  will  it  irrigate! 

Mr.  Alderson.  They  claim  to  have  sufficient  water  for  50  farms  of 
160  acres  each.  They  have  a  way  of  estimating  the  number  of  inches 
required  for  each  acre. 

The  Chairman.  How  much  more  expensive  is  it  to  farm  by  irriga- 
tion after  you  have  the  water  than  it  is  where  you  have  rain-fall  1 

Mr.  Aldrrson.  It  used  to  cost  me  for  irrigating  about  $1  a  year  per 
acre. 

The  Chairman.  You  irrigated  twice  ! 

Mr.  Alderson.  Yes,  twice,  I  used  to  estimate  the  cost  at  7§  ppntS 
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for  irrigating  once.  But  that,  of  course,  included  the  ditches.  When 
tbe  ditches  are  all  fixed  and  prepared  it  is  comparatively  a  small  job. 

The  Chairman.  How  many  inhabitants  have  you  iu  this  county! 

Mr.  Alderson,  We  have  no  way  of  telling  except  by  tbe  vote  that 
is  cast  at  the  general  elections.  We  cast  about  1,01)0  votes,  and  we  es- 
timate four  persons  to  each  voter.  That  would  give  the  population  I 
should  think.  Of  course,  we  are  a  community  of  homes  and  families  here 
in  this  county — emphatically  so,  because  in  a  farming  community  we 
have  no  other  iuterests. 

The  Chairman.  Where  do  yon  have  a  market  for  your  products  ! 

Mr.  Aldbbson.  We  find  a  market  for  our  products  in  the  mining 
camps  at  Helena,  Butte,  Anaconda,  Phillipsbnrgh,  and  New  Chicago. 
We  ship  some  grain  down  tbe  Yellowstone.  We  now  ship  barley  to 
Milwaukee  and  St.  Paul.  By  the  way,  we  raise  a  superior  quality  of 
barley. 

Tbe  Chairman.  What  do  yon  say  of  this  country  as  a  stock  country! 

Mr.  Alderson.  This  is  a  splendid  stock  country.  We  have  pretty 
deep  snows  in  tbe  winter,  and  the  stock  is  kept  iu  bauds.  Each  farmer 
lias  little  bands.  They  run  out  on  the  hills  in  summer  and  in  winter 
are  fed  in  the  valley.  The  lands  in  the  foot-hills  make  splendid  pastur- 
age lands. 

Tbe  Chairman.  There  are  lands  in  this  valley  that  are  yet  unoc- 
cupied f 

Mr.  Alderson.  Yesj  some  land  owned  by  the  railroad  company. 
Bnt  there  is  still  considerable  unoccupied  Government  land  without 
any  water  facilities. 

Tbe  Chairman.  Would  surveys  by  the  Government,  indicating  what 
land  could  be  irrigated,  giving  tbe  lines  and  ditches,  setting  apart 
places  for  reservoirs,  and  estimating  the  cost  of  the  construction  of  the 
works,  be  useful  to  the  people  here  T 

Mr.  Alderson.  I  should  think  so.  I  think  tbe  benefit  would  be 
incalculable,  because  there  is  no  exjienditure  of  money  that  can  exceed 
the  results  of  irrigation  in  tbe  way  of  crops.  That  has  been  the  result 
of  my  observation  aud  experience. 

The  Chairman.  You  are  aware  of  the  acts  that  have  been  passed 
by  Congress.  The  first,  in  tbe  first  session  of  tbe  last  Congress,  ap- 
propriated $100,000  to  survey  the  places  that  tbe  Government  might 
select  as  reservoir  sites.  A  provision  was  made  for  reserving  from  set- 
tlement, sale,  and  occupation  nil  lands  so  reserved.  At  the  second  ses- 
sion there  was  appropriated  $Li50,000  more  for  surveys,  and  tbe  work 
has  already  been  begun.  Now,  would  the  prosecution  of  that  work 
facilitate  tbe  settlement  of  the  country  !  If  the  people  knew  tbe  lands 
that  could  be  irrigated  and  the  expense  that  would  attach,  would  they 
combine  to  construct  the  ditches  in  many  cases  or  get  capital  to  do  it T 

Mr.  Alderson.  There  has  been  the  difficulty,  and  it  is  the  difficulty 
now.  You  see  for  six  or  eight  years  the  farmers  here  attempted  to 
construct  this  canal  but  failed.  Finally  it  was  taken  up  by  a  few 
capitalists  in  Illinois,  and  they  had  all  they  wanted  to  do.  If  tbe  old 
settlers  can  not  construct  those  expensive  ditches,  of  course  new  settlers 
can  not.  Those  that  are  here  now  are  pretty  well  fixed — in  good  cir- 
cumstances.    Bnt  they  have  secured  their  water  rights. 

The  Chairman.  And  additional  water  could  be  stored  in  a  good 
many  instances,  I  presume! 

Mr.  Alderson.  Even  then  it  would  require  a  good  deal  of  expense 
to  take  out  the  ditches  from  the  body  of  those  s' 
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The  Chairman.  There  are  a  good  many  places  wbere  they  would 
have  the  opportunity. 

Mr.  Alderson.  Yob;  a  good  many  places.  If  the  idea  is  to  redeem 
the  eouutry  and  bring  it  under  cultivation,  take  the  bench  land  on  the 
West  Gallatin  River.  There  is  a  strip  of  country  30  miles  long  and  it 
is  fertile.  But  it  would  be  expensive  taking  ont  water,  and  there  are 
no  two  or  half  dozen  farmers,  under  ordinary  circumstances,  who  could 
accomplish  that.  It  will  perhaps  be  done  by  a  corporation,  a  stock 
company,  just  as  this  ditch  here  was  constructed 

The  Chairman.  Have  you  ever  tried  the  plan  of  forming  a  corpora- 
tion and  issuing  stock  to  the  parties  owning  the  land  and  allowing  them 
to  control  the  corporation ;  has  that  been  tried  1 

Mr.  alderson.  That  has  been  tried  in  certain  instances.  That  is 
the  case  with  this  West  Gallatin  ditch. 

The  Chairman.  Do  you  generally  have  the  land  and  water  owned 
by  the  same  person,  or  do  they  buy  the  water  T 

Mr.  Alderson.  They  do  not  go  together.  This  is  the  first  instance 
where  the  farmers  have  the  opportunity  of  purchasing  the  water — that 
is,  in  this  valley. 

The  Chairman.  Have  they  any  contract  whereby  they  can  get  the 
water,  or  is  it  under  the  control  of  the  corporation  so  that  it  can  take 
the  water  away  from  tlio  farmers  1 

Mr.  Aldkrson.  No;  1  think  the  farmer  has  a  contract  with  the  com- 
pany that  extends  lor  a  number  of  years.  The  water  belongs  to  the 
farmer.  1  know  that  when  i  sold  my  farm  here,  the  water  right  went 
with  it. 

The  Chairman.  Have  you  observed  the  effect  of  cutting  the  trees 
off  the  water-courses! 

Mr.  Alderson.  We  have  not  observed  it  here.  There  has  been  so 
little  timber  catting  here  that  I  do  uot  thiuk  it  has  perceptibly  affected 
anything.  There  has  been  no  timber  cut  except  down  toward  the  foot- 
hills. 

The  Chairman.  Have  there  beeu  any  forest  fires  f 

Mr.  Alderson.  There  are  some  forest  fires,  but  they  have  not  been 
serious  around  this  county. 

The  Chairman.  You  are  familial-  with  the  whole  Territory,  are  you 
notT 

Mr.  Alderson.  Yes.  They  have  had  some  pretty  severe  fires  on  the 
west  range  of  the  Rocky  Mountains,  between  here  and  Missoula,  and 
they  have  had  some  pretty  heavy  forest  fires  up  in  the  National  Park. 

The  Chairman.  Has  there  been  any  observation,  here  of  the  best 
mode  of  letting  the  people  have  what  timber  they  require  and  then  pre- 
serving the  forest  as  much  as  possible  1 

Mr.  Alderson.  It  has  beeu  talked  of,  but  there  lias  been  no  action 
taken  by  the  community  iu  regard  to  it.  There  should  be  some  ar- 
rangement. 

The  Chairman  How  does  this  system  of  secret  agents  representing 
the  Government  operate  T 

Mr.  Alderson.  So  far  as  I  know  it  has  never  resulted  in  any  par- 
ticular benefit  either  one  way  or  the  other. 

The  Chairman.  What  would  you  think  of  substituting  for  these  se- 
cret agents,  timber  agents  or  inspectors  appointed  from  the  different 
communities — agents  whom  the  citizens  in  the  different  localities  all 
knew  1 

Mr.  aldkrson.  I  thiuk  that  would  be  an  excellent  plan.    Every- 
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body  would  know  the  man  who  was  placed  in  that  vicinity,  and  bis 
authority  and  advice  and  instructions  would  be  resgiected. 

The  Chairman.  The  people,  yon  think,  would  be  in  favor  of  that 
system  if  they  were  fairly  dealt  with  and  consulted  about  itf 

Mr.  Aldebson.  Yes;  that  is  my  idea. 

The  Chairman.  What  do  yon  think  of  selling  the  public  land— land 
that  is  not  fit  for  agricultural  purposes!  Would  it  not  be  as  well  for 
the  Government  to  beep  it  and  let  the  people  cut  the  timber  by  paying 
a  suitable  price  1 

Mr.  Aldebson.  I  think  it  would  be  best  for  the  Government  to  re- 
tain control. 

The  Chairman.  And  permit  the  people  to  cut  the  timber  and  take 
away  the  dead  stuff  I 

Mr.  Aldebson.  Yes;  but  to  preserve  sufficient  timber  to  bold  the 
snow  and  moisture. 

The  Chairman.  Have  yon  not  in  sections  observed  how  the  timber 
has  affected  the  streams  f 

Mr.  Aldebson.  No,  I  have  not. 

The  Chaibhan.  Yon  know  as  a  fact  that  the  timber  does  preserve 
the  snow  f 

Mr.  Aldebson.  It  must,  as  a  necessity.  Of  course  I  have  observed 
that.  If  there  were  any  danger  of  the  timber  beiug  taken  off  the 
mountains  here,  it  would  be  a  serions  question  with  us. 

The  Chairman.  Is  there  not  danger  from  forest  fires  t 

Mr.  Aldebson.  Yes,  that  is  a  great  danger  to  us.  The  timber  in  this 
vicinity  will  grow  as  fast  as  it  is  used. 

The  Chaibhan.  Bo  you,  iu  the  measurement  of  grain,  estimate  by 
the  weight  or  by  bushels  f 

Mr.  Aldebson.  We  measure  all  the  grain.  Bnt  when  we  sell,  the 
custom  has  prevailed  of  selling  oats  and  barley  by  the  hundredweight 
Heretofore  wheat  has  been  sold  by  the  bushel— CO  pounds  to  the  bushel. 

The  Chaibhan.  How  does  the  wheat  that  is  grown  here  compare 
with  that  of  other  countries  t 

Mr.  Aldebson.  It  is  heavier  than  it  is  in  Illinois,  Wisconsin,  and 
Minnesota* 

The  Chairman.  How  much  heavier  is  it  here  1 

Mr.  Aldebson.  It  is  from  one  filth  to  one-quarter  heavier.  I  think 
it  will  average  one-fourth  heavier  than  in  what  used  to  be  called  the 
Northwestern  States. 

Director  Powell.  Have  you  taken  out  the  water  so  that  the  ques- 
tion of  water-rights  has  become  to  be  of  interest  f 

Mr.  AldebsoR.  Yes.  It  has  come  to  be  a  pretty  fixed  question  in 
regard  to  the  small  streams,  East  Gallatin,  Bozeman,  and  Meadow 
Creeks.  Of  course  the  water  is  claimed,  but  there  is  quite  a  number 
that  can  not  be  supplied.  The  old  claims  have  come  to  be  disregarded 
by  parties  settling  up  tbe  streams  at  the  base  of  the  mountains  and 
they  get  the  first  chance  at  the  water.  It  occurs  every  seasou  that  tbe 
older  settlers  are  deprived  entirely  of  their  rights,  and  of  course  it  baa 
led  to  a  great  deal  of  quarreling,  aud  in  some  cases  very  serious  quar- 
reling— shooting  and  killing. 
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STATEMENT  OF  T.  C.  BURNS,  OF  MILK  BIVER 

The  Chairman.  Have  yoa  ever  farmed  in  this  valley! 

Mr.  Burns.  No.  But  I  lived  in  the  vicinity,  60  miles  east  of  here. 
I  lived  on  one  farm  for  ten  years,  30  miles  east  of  Livingstone. 

The  Chairman.  On  the  Yellowstone! 

Mr.  Burns.  Yes. 

The  Chairman.  Did  yon  farm  by  irrigation  there! 

Mr.  Burns.  Yes. 

The  Chairman.  With  what  success  ! 

Mr.  Burns.  Very  good  success  usually. 

The  Chairman.  What  kind  of  crops  did  you  farm  there! 

Mr.  Burns.  Wheat,  oats,  vegetables,  and  hay. 

The  Chairman.  What  was  an  average  crop  of  wheat  there! 

Mr.  Burns.  Not  a  great  deal  of  wheat  had  ever  been  sowed  there.  At 
least  we  never  sowed  enough  except  for  our  own  use.  It  was  not  handy 
to  the  mills.  Oats  were  preferable  on  that  account.  I  suppose  the  yield 
would  be  something  like  the  yield  here. 

The  Chairman.  The  condition  would  be  about  the  same! 

Mr.  Burns.  Yes. 

The  Chairman.  Is  the  land  about  the  same! 

Mr.  Burns.  No.  I  think  the  land  about  here  is  a  little  better.  The 
soil  is  not  so  deep  there  as  a  rule  as  it  is  in.  tliiw  valley. 

The  Chairman.  What  is  a  fair  average  crop  of  oats  where  yon  were  ! 

Mr.  Burns.  1  should  say  40  or  50  bushels. 

The  Chairman.  Describe  the  place  north,  at  which  you  now  reside  ! 

Mr.  Burns.  It  is  known  as  the  New  Reserve,  that  was  opened  a  year 
ago. 

The  Chairman.  How  far  north  is  it! 

Mr.  Burns.  About  200  miles  north  perhaps.  It  is  340  miles  by  rail- 
road from  there  to  Helena. 

The  Chairman.  How  near  to  the  Canadian  line  is  it! 

Mr.  Burns.  Within  about  40  miles — the  settlement  I  speak  of. 

The  Chairman.  What  irrigation  have  they  had  there! 

Mr.  Burns.  Nothing  until  the  present  season,  except  what  the 
Government  has  done  at  the  Indian  agency  aud  at  Fort  Sanborne.  I 
believe  there  has  been  something  in  the  way  of  a  garden  irrigated  at 
Foil  San borne,  bnt  nothing  to  speak  of.* 

The  Chairman.  Do  they  irrigate  there  this  season! 

Mr.  Burns.  Many  of  them  do.  Many  settlers  have  been  induced  to 
come  in  there  from  the  Kast  by  the  railroad  companies,  which  would 
ust  as  lief  the  people  would  not  irrigate.  The  result  is  that  they  have 
all  been  fooled. 

The  Chairman.  It  is  a  pretty  hard  thing  to  bring  them  in  here  and 
teach  them  that,  is  it  not! 

Mr.  Burns.  1  think  the  settlers  have  come  to  that  conclusion.    The 
railroad  company  has  even  gone  further  than  that. 
The  Chairman.  What  railroad  company  ! 

Mr.  Burns.  The  St.  Paul,  Minneapolis  and  Manitoba  road.  They 
induced  settlers  to  come  in  there  by  issuing  certain  pamphlets  faying 
it  was  a  mild  climate  and  that  they  would  not  have  to  irrigate.  Seeing 
that  they  did  require  to  irrigate  the  farmers  went  to  work  and  con- 
structed ditches,  and  about  the  time  the  farmers  were  ready  to  use  the 
water  the  railroad  company  procured  papers  from  the  court  enjoining 
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them  from  using  tbe  water,  because  they  would  cause  their  tanks  along 
the  road  to  go  dry,  , 

The  Chairman.  Is  there  an  opportunity  to  irrigate  in  that  region  I 

Mr.  Burns.  There  is,  to  a  certain  extent,  although  water  is  not  so 
plentiful  there  as  in  otber  portions  of  tbe  country.  I  do  not  doubt,  how- 
ever, that  we  could  get  water  by  storage  and  making  lakes,  and  bo  forth. 

Tbe  Chairman.  Have  yon  traveled  over  tbe  country  with  a  view  to 
seeing  whether  water  could  be  stored  or  saved  T 

Mr.  Burns.  No  ;  I  have  not.  I  understand  though  that  (here  are 
a  unmber  of  lakes  on  the  bench  lands  and  on  tbe  high  lands. 

The  Chairman.  Is  the  soil  very  good  there  1 

Mr.  Burns.  Yes. 


STATEXEVT  OF  P.  W.  KOCH,  OF  BOZEJCAH. 

The  Chairman.  How  long  have  yon  'resided  in.Bozemant 

Mr.  Koch,  Nearly  twenty  years. 

Tbe  Chairman.  What  is  your  occupation! 

Mr.  Koch.  I  am  a  bank  cashier. 

Tbe  Chairman.  Are  yon  familiar  with  this  country,  and  hare  yon 
traveled  over  itf 

Mr.  Koch.  Yes. 

The  Chairman.  Have  you  ever  been  engaged  in  any  otber  business 
except  as  cashier  of  the  bank  here  T 

Mr.  Koch.  Yes.  I  bare  been  engaged  in  bind  surveying,  in  Indian 
trading,  aud  in  mercantile  pursuits  of  different  kinds. 

The  Chairman.  Then  I  understand  you  are  a  civil  engineer  also! 

Mr.  Kooh.  Yes. 

The  Chairman.  Have  you  surveyed  a  good  deal  of  land  in  this  sec- 
tion f 

Mr.  Koch.  Yes.  Some  on  this  side,  but  more  on  the  west  side;  on 
the  Pacific  Slope;  in  tbe  weBtern  part  of  tbe  Territory. 

The  Chairman.  Have  you  observed  the  effect  of  irrigation  on  differ- 
ent parts  of  the  Territory  T 

Mr.  Kooh.  Yes. 

The  Chairman.  Is  it  regarded  as  a  necessity  in  this  Territory  f 

Mr.  Kooh.  It  is  in  most  cases,  with  the  exception  of  some  bench 
lands  iu  tbe  immediate  vicinity  of  the  mountains,  where  winter-wheat 
can  be  raised  without  irrigation.  It  is' an  absolute  necessity  every- 
where else.  The  bench  lands  where  the  snow  lies  thick  in  tbe  winter 
seems  to  hold  enough  moisture,  but  in  the  main  valleys  irrigation  is 
absolutely  necessary,  in  most  years. 

The  Chairman.  What  do  you  think  of  the  effect  of  irrigation  in  pro- 
ducing crops! 

Mr.  Kooh.  I  never  saw  such  crops  in  any  other  country  as  are  raised 
here  by  irrigation.  Our  average  of  crop  here  is  at  least  double  that  in 
any  other  State  in  tbe  United  States  where  they  have  not  irrigated. 

The  Chairman.  You  get  a  good  crop  t 

Mr.  Koch.  Excellent. 

Tbe  Chairman.  This  has  been  an  unusually  dry  year,  has  it  not  J 

Mr.  Kooh.  The  dryest  I  have  seen  sinoe  I  have  been  in  Montana.  I 
have  kept  a  record  ever  since  I  have  been  here. 

The  Chairman.  What  proportion  of  the  land  could  be  irrigated  if 
all  the  appliances  for  saving  water  were  used! 

Mr.  Koch.  The  question  is  simply  whether  the  bench  lands  along 
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the  lower  course,  of  the  Yellowstone  and  Missouri  are  of  sufficiently  low 
elevation  to  utilize  the  water  iu  those  streams. 

The  Chairman.  What,  in  your  opinion  as  an  engineer,  is  the  propor- 
tion that  could  be  irrigated  1  Yon  have  passed  over  it,  though  you  may 
not  have  used  instruments  upon  it. 

Mr.  Koch.  I  think  the  amount  of  cultivated  land  in  Montana  will  be 
ultimately  limited  by  the  question  of  water.  Of  course,  that  is  not 
counting  the  west  side  of  Montana — the  Pacific  slope — because  there  a 
comparatively  slight  part  of  the  country  is  adapted  to  irrigation. 

The  Chairman.  You  are  limited  to  the  water  running  in  the  streams. 
Does  not  the  largest  proportion  of  the  water  go  to  wastel 

Mr.  Koch.  Yes.  The  time  for  irrigation  comes  after  the  highest 
stage  of  water  in  the  river  has  passed  away.  The  highest  stage  of  water 
in  the  river  here  is  in  June  and  early  in  July,  aud  the  irrigation  season 
does  not  begin  until  July.  • 

The  Chairman.  Could  not  a  large  portion  of  that  water  be  saved 
above  by  reservoirs  1 

Mr.  Koch.  Yes.  I  do  not  believe  that  any  country  is  better  adapted 
for  reservoirs  than  this.  As  you  go  along  you  find  a  number  of  lake- 
beds,  and  where  the  lake-beds  are  you  very  generally  find  a  gentle 
current.  Below  the  outlet  of  those  lake-beds  there  are  always  narrow 
canons,  so  that  it  would  be  comparatively  an  easy  matter  to  construct 
dams. 

The  Chairman.  Then,  a  good  deal  of  water  might  be  kept  back  with 
no  very  great  expense  I 

Mr.  Koch.  Yes.  I  believe  that  in  many  of  these  streams  the  amount 
of  water  might  be  doubled  at  comparatively  little  expense. 

The  Chairman.  I  have  traveled  oyer  the  mountains  a  good  deal 
myself,  and  I  find  what  you  say  to  be  true  all  through  the  mountain 
regions.    That  would  be  cheaper  than  litigation,  would  it  not  ? 

Mr.  Koch.  A  good  deal  cheaper. 

The  Chairman.  The  law  now  reserves  all  places  that  may  be  desig- 
nated by  the  Geological  Survey  for  the  storage  of  waters.  Do  yon  think 
that  is  wise f 

Mr.  Koch.  Yes. 

The  Chairman.  What  would  you  say,  then,  of  the  advantage  of  a  sur- 
vey which  would  designate  those  places  where  water  could  be  stored, 
and  which  would  indicate  the  cost  and  the  other  items  of  information 
necessary  to  enable  the  people  to  judge  of  the  feasibility  of  the  work  t 

Mr.  Koch.  It  would  be  a  very  great  advantage.  The  maps  of  the 
Geological  Survey  are  of  great  assistance  in  regard  to  our  Territory 
here.  1  thought  I  knew  everything  about  this  country,  but  from  study- 
ing those  maps  I  learned  more  than  I  ever  did  before.  I  succeeded 
after  great  difficulty  in  securing  those  maps — and,  by  the  way,  it  seems 
to  me  a  great  misfortune  that  those  maps  are  not  obtainable  by  the 
general  public. 

The  Chairman.  Would  it  not  be  practicable  for  settlers  themselves 
to  unite  and  construct  many  works  of  irrigation  throughout  a  large 
portion  of  the  country  without  these  very  expensive  investments! 

Mr.  Koch.  Certainly  it  would. 

The  Chairman.  Yon  think  that  the  surveys  and  estimates  of  costs 
would  do  much  good  and  enable  people  to  avail  themselves  of  the  most 
desirable  places  1 

Mr.  Koch.  Yes. 

The  CHAIRMAN.  It  is  very  difficult  for  a  settler,  is  it  not,  to  come 
here  and  ascertain  the  cost,  and  then  get  others  to  help  hiin  to  build 
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ditches,  especial];  if  the  others  do  not  believe  in  the  efficacy  of  irriga- 
tion » 

Mr.  Koch.  It  is  impossible  for  a  settler  to  do  it.  It  is  impossible  for 
a  person  to  be  convinced  of  the  benefits  of  irrigation  unless  he  sees 
them.  Unless  one  makes  a  study  of  it  he  will  never  realize  the  amount 
of  land  that  may  be  reclaimed  by  a  canal  drawn  from  the  moantaiuH. 
Yon  can  take  an  insi  ance  of  it  right  over  here.  There  is  a  stream  called 
Middle  Creek  in  this  valley,  which,  next  to  the  Gallatin,  is  most  relied 
apon  for  irrigating  purposes.  There  have  been  a  dozen  suits  in  which 
several  hundred  people  are  interested,  that  have  been  instituted  this 
year.  I  believe  that  $5,000  judiciously  expended  up  there  will  double 
the  water  available  for  irrigating  purposes.  There  will  be  a  good  deal 
of  money  spent  in  those  suits,  and  between  the  lawyers'  fees  and  die 
costs  they  will  involve  considerable  expense  to  the  parties  concerned. 

The  Chairman.  A  suit  to  determine  water  rights  settles  nothing. 
If  A  sues  E,  when  he  gets  through,  he  recovers  nothing.  The  only 
good  done  is  that  they  are  called  in.  Their  claims  are  brought  up  and 
recorded. 

Mr.  Koch.  Yes.  In  every  one  of  those  cases  there  are  from  twenty  to 
thirty  defendants. 

The  Chairman.  Then  if  you  cau  irrigate  the  bench  lands,  as  you 
think  yon  can,  by  saving  the  water,  the  amount  of  arable  land  is  very 
large  ! 

Mr.  Koch.  Yes.  Yon  take  the  northern  and  eastern  part  of  Montana 
and  it  is  nearly  all  a  rolling  prairie  country.  It  would  be  all  available 
for  agriculture,  or  at  least  the  greater  part  of  it,  if  it  could  lie  irrigated. 

The  Chairman.  What  proportion! 

Mr.  Koch.  It  is  difficult  to  say.  I  believe  that  over  one-half  of  the 
area  of  Montana  is  certainly  capable  of  successful  agriculture  if  it  bad 
water.  I  think  that  any  one  familiar  with  the  eastern  and  northern 
part  of  the  Territory  will  support  me  in  that.  Of  coarse  here  in  the 
mountains  that  is  not  so. 

The  Chairman.  Would  not  the  remainder  of  the  land  that  could  not 
be  irrigated  furnish  good  summer  feed  for  stock  t 

Mr.  Koch.  Yes. 

The  Chairman.  All  over  the  State  T 

Mr.  Koch.  Yes,  except  the  very  high  mountainous  portions. 

STATEMENT  OF  ENOCH  HODSOF,  OF  BOZEMAH. 

The  Chairman.  Are  you  engaged  in  the  timber  business! 

Mr.  Hodson.  I  have  been  running  a  saw-mill  for  eight  years,  and 
making  more  or  less  ties  for  railroads. 

The  Chairman.  Are  yon  cutting  the  timber  on  the  Government 
land  ! 

Mr.  Hodson.  I  suppose  so.  However,  I  do  not  know  where  the  rail- 
road land  begins  or  the  Government  land  ends. 

The  Chairman.  Are  they  destroying  timber  pretty  badly  through 
here! 

Mr.  Hodson.  Wot  in  this  vicinity. 

The  CHAIRMAN.  Are  they  in  any  place  in  Montana  t 

Mr.  Hodson.  I  have  seen  places  where  they  did  such  things. 

The  Chairman.  Is  there  any  arrangement  to  preserve  the  under- 
growth aud  preserve  the  timber  from  fire! 

Mr.  Hodson.  No. 
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Tbe  Chairman.  What  is  the  Government  regulation  here,  and  how  is 
it  carried  out  T 

Mr.  Hodson.  They  make  examples  of  a  few  individuals  against  whom 
somebody  happens  to  have  a  spite,  and  they  fight  them  to  make  them- 
selves "  solid  "  with  the  powers  that  he,  so  that  they  can  hold  their  own 
positions.  That  is  all  that  has  ever  been  known  of  it  in  Montana. 
There  has  not  been  anything  done  for  the  benefit  of  the  general  public. 

The  Chairman.  Suppose  there  was  a  responsible  timber  agent  here 
who  wonld  make  regulations  to  preserve  the  undergrowth  and  prevent 
the  forest  fires,  and,  generally,  to  aid  in  the  preservation  of  the  timber, 
wonld  the  people  readily  comply  with  all  reasonable  regulations  on  his 
parti 

Mr.  Hodson.  I  think  they  wonld.  They  are  all  interested  in  the 
preservation  of  the  timber,  and  they  wonld  assist  him,  I  think. 

Tbe  Chairman.  By  the  present  system  there  is  a  good  deal  of  tim- 
ber being  destroyed  by  fire  and  otherwise t 

Mr.  Hodson.  Tes,  by  fire  more  than  by  any  other  cause ;  bat  it  is 
not  on  account  of  any  lack  of  interest  on  the  part  of  the  timber  men. 

The  Chairman.  Bnt  yon  wonld  all  rather  be  put  under  regulations 
and  watched  by  somebody  whom  you  knew  in  the  neighborhood,  and 
who  was  responsible,  than  to  have  secret  agents  coming  among  you  t 

Mr.  Hodson.  I  certainly  would  most  readily  and  cheerfully  accede  to 
any  regulations  of  such  an  officer.     I  have  no  use  for  secret  agents. 

The  Chairman.  You  will  all  have  to  unite  iu  preserving  this  timber ; 
if  not  yon  will  hare  barren  hills,  small  streams,  and  heavy  floods. 

Adjourned. 


Helena,  Mont.,  August  9,  1889. 
Tbe  committee  met  pursuant  to  call  of  the  chairman. 
Present:  Messrs.  Stewart  (chairman),  Plumb,  and  Reagan;  also  Di- 
rector Powell. 


STATEMENT  OF  BENJAMIN  H,  GREENE,  SURVEYOR- GENERAL  OF 
MONTANA. 

Mr.  Chairman  and  gentlemen,  I  will  read  this  report  which  I  have 
in  my  band.  It  is  a  report  on  irrigation  made  by  the  civil  engineers  of 
Montana.  After  I  shall  have  read  the  report,  Colonel  Do  Lacey,  who 
has  a  personal  acquaintance  with  all  the  mountains  and  rivers  of  this 
Territory,  will  answer  any  questions  yon  may  wish  to  propound.  The 
report  is  as  follows : 

HBLBNA,  MONT.,  Jug**t9,  1MS9. 

Deak  Sir:  By  request  of  tbe  Hod.  T.  H.  Carter,  Delegate-elect  to  Congress  from 
this  Territory,  tbe  Montana  Society  of  Civil  Engineers  havo  prepared  the  following 
report  on  the  present  condition  of  irrigation  io  Montana,  and  a  rongb  statement  of 
what  can  be  accomplished  ill  that  direction  by  the  construction  of  suitable  canals  and 
storage  reservoirs. 

The  Society  have  endeavored  to  obtain  reliable  data  from  the  different  sections  of 
the  Territory  by  distributing  a  large  nuraher  of  printed  circulars  with  blank  township 
plats,  and  front  some  sections  bave  received  replies  which  unve  proved  of  material 
-  ■■  *  iqb  jn  compiling  tbis  report ;  other  sections  havo  failed  to  respond,  iind  iu 
e  have  relied  on  a  personal  knowledge  of  the  country  famished  us  by  Colonel 
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W.  W.  De  Lacy,  one  of  tbe  oldest  and  most  experienced  surveyors  in  tbii  Territory, 
at  present  chief  clerk  of  tbe  surveyor-general's  office  at  Helena. 

-listing  that  tbe  data  herewith  furnished  may  be  of  material  assistance  to  your 


veyor-general's  office  at  Helena, 
irith  furnished  may  be  of  material 
committee  in  determining  what  ia  required  in  this  Territory,  the  report  is  respectfully 


submitted. 

Very  respectfully, 

B.  H.  Gbbbne, 
,  Prertdent  Montana  Society  of  Civil  Knjiwrj, 

Hon.  Wk.  M.  SncffART, 

Ckairman  of  United  Slalet  Smuts  Committr*  on  Irrigation  ami  Arid  laid*. 

MPORT  OH  IKKQATION  IK  MONTANA. 

Montana  is  traversed  by  tbe  main  range  of  tbe  Rooky  Mountains,  which  crosses  lis 
northern  boundary  about  90  miles  esat  of  its  northwest  corner,  and  extends  Id  asouth- 
easterly  direction  to  a  point  near  tbe  city  of  Butte ;  thence  taking  a  westerly  turn,  it 
joins  the  Bitter  Boot  Range  ami  forms  the  eont  westerly  boundary  between  Montana 
and  Idaho  as  far  east  as  the  National  Park. 

The  western  portion  is  consequently  Tory  mountainous,  as  there  are  many  sub- 
sidiary ranges  or  spurs  from  the  main  range. 

A  lion  t  two-thirds  of  tbe  total  area  lying  east  of  these  mountain  ranges  consists  of 
high  table-lands,  cut  by  large  rivers  which  have  their  source  in  the  mountains. 

Tbe  principal  rivers  on  this  slope  are  the  Missouri  and  Yellowstone. 

The  Missouri  is  formed  by  the  Jefferson,  Madison,  and  Gallatin  Rivera,  and  flow* 
northerly  to  the  Great  Falls,  and  thenoe  easterly  across  the  Territory. 

Its  principal  branches  are  the  Dearborn,  Sun,  Teton,  and  Milk  Rivers,  from  tbe 
west  and  north,  and  tbe  Smith,  Judith,  and  Musselshell  Rivers,  from  tbe  south.  The 
Yellowstone  rises  in  Northwestern  Wyoming,  flowing  northerly  through  the  Nations! 
Park  to  Livingston,  and  thence  easterly  and  northeasterly,  emptying  into  the  Missouri 
near  the  eastern  boundary  of  the  Territory,  at  Fort  Bulord. 

Its  principal  tributaries  are  from  the  south,  and  consist  of  Clark's  Fork,  Big  Bora, 
Rosebud,  Tongue,  and  Powder  Rivera. 

On  the  wont  slope  of  the  mountains  are  the  Deer  Lodge,  Blackfbot,  and  Bitter  Boot 
Rivers,  flowing  westward  to  the  Columbia  River.  ■ 

The  lands  to  be  irrigated  throughout  the  Territory  may  lie  divided  into  three  classes. 
viz,  valley,  bench,  and  high  table-lands. 

The  valley  or  bottom  lands  lie  along  the  rivers,  and  have  been  mostly  occupied  by 
settlers,  but  are  imperfectly  irrigated  and  without  any  system,  in  dry  seasons  formers 

having  to  fight  for  water. 

The  bench  lands  are  occupied  in  a  few  oases,  and  have  been  found  very  productive 
when  irrigated. 

The  high  table-lands  are  used  entirely  for  grazing,  and  in  many  oases  possess  a  rich 
soil 

The  irrigation  of  these  high  lands  is  the  most  difficn.lt  problem  to  be  encountered. 

The  large  rivers  in  eastern  Montana  run  in  deep  valleys  from  200  to  500  feet  below 
these  high  lands,  which  can  only  be  reached  by  long  and  expensive  canals. 

It  is  not  considered  practicable  to  conduct  the  waters  of  the  Missouri  River  to  these 
table  lands,  but  those  of  the  Yellowstone  River  and  its  branches  can  undoubtedly  be 
SO  utilized. 

In  western  Montana  there  many  available  sites  for  reservoirs,  the  most  notable  of 
which  are  Red  Rock  Lake  in  Madison  County,  and  a  large  lake-bed,  ntorly  dry,  lying 
north  of  Great  Falls,  in  Cascade  County. 

The  present  season  has  been  an  unusually  dry  one,  and  fully  two-thirds  of  tbe 
crops  in  tbe  valleys  of  western  Montana  will  be  lost  from  the  drought.  Many  large 
streams  are  entirely  dry,  there  not  being  half  enough  water  in  them  to  supply  toe 
numerous  small  ditches. 

On  nearly  all  of  these  streams  are  suitable  reservoir  sites,  and  were  dams  now  con- 
structed these  valleys  wonld  be  abundantly  supplied  with  water  for  the  dry  season. 

Even  in  springs  following  mild  winters,  a  large  amount  of  water  is  wasted  by  flow- 
ing to  the  lower  rivers  early  in  the  spring  before  it  is  needed  for  irrigation,  which,  if 
held  back  in  renervoirs,  could  be  utilized  for  irrigating  in  the  summer. 

It  is  universally  admitted  that  irrigation  is  required  in  all  sections  of  Montana 
except  in  a  limited  area  north  of  Flathead  Lake,  in  Missoula  County. 

The  irrigating  season  begins  in  May  or  June  and  ends  in  August,  although  hay 
lands  are  sometimes  irrigated  in  the  fall;  that  is  to  say,  in  October  and  November. 

The  snow-full  in  tbe  mountain  ranges  varies  from  4  to  10  feet  in  ordinary  winters, 
but  last  winter  it  did  not  exceed  2  or  3  feet,  except  perhaps  in  the  Hitter  Root  Range- 
In  eastern  Montana  the  usual  fall  is  from  0  inches  to  2  feet. 

Tbe  canals  and  ditches  at  present  constructed  in  the  valleys  are,  with  a  few  ei- 
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captions,  small  loon]  affairs  built  by  each  farmer  for  bis  own  private  uae.  A  few 
stock  companies  have  built  canals,  the  largest  of  which  is  in  Gallatin  County. 

By  the  construction  of  larger  canals  and  abort  distributing  ditches,  a  considerable 
saving  in  the  use  of  water  might  be  effected. 

It  will  be  seen  from  the  foregoing  remarks  that  the  works  reqniring  the  aid  of  the 
State  or  General  Government  In  their  construction  consist  of  storage  reservoirs  in 
the  mountainous  portions,  and  Urge  canals  in  northern  and  eastern  Montana.  With 
these  works  in  operation  it  is  probable  individual  effort  would  be  sufficient  to  carry 
oat  the  work  of  distribution. 

Appended  will  be  found  a  compiled  statement  of  each  county  in  the  Territory, 

S'ving  the  principal  ditches  constructed  so  far  as  known,  a  rough  estimate  of  tbe 
ads  occupied  by  settlers  and  in  part  tinder  cultivation,  and  an  approximate  esti- 
mate of  the  number  of  acres  that  could  be  brought  under  cultivation  with  suitable 
works  for  Irrigation. 
Summarised  for  the  whole  Territory  these  are  as  follows : 

Total  are*  of  territory,  146,000  square  miles,  or 9U,440,obo 

Amount  of  land  now  occupied  and  partially  irrigated  and  cultivated 1,000,000 

Estimated  arid  area  that  could  be  reclaimed 30,000,000 

Of  this  amount  it  is  not  probable  3,000,000  acres  will  ever  be  reclaimed  without 
the  aid  of  the  State  or  the  General  Government. 

If  these  improvements  were  carried  out,  the  lands  would  be  raised  from  a  valua- 
tion of  $1  per  acre  to  $10,  or  a  total  increase  of  over  (180,000,000. 

The  increase  in  live  stook  and  personal  property  would  amount  to  8100,000,1100 
more.  The  agricultural  population  would  he  augmented  by  500,000  people,  and  with 
the  increased  population  of  the  cities,  towns,  and  villages,  engaged  in  commercial 
and  manufacturing  pursuits,  the  total  population  of  Montana  would  be  at  least 
1,500,000.  All  this  can  be  brought  about  by  an  expenditure  which,  compared  with 
the  magnificent  results  to  be  accomplished,  wonld  be  bnt  a  mere  bagatelle. 

The  increased  value  of  the  lands  now  belonging  to  the  United  States  would  fully 
compensate  them  for  the  money  expended  in  the  works,  and  would  furnish  homes 
for  over  1,000,000  of  people,  making  the  State  of  Montana  one  of  the  richest  iu  the 
Union. 

We  have  indicated  on  the  map  whioh  accompanies' this  report  the  lands  which  can 
be  irrigated  wholly  or  in  part,  also  the  constructed  ditches  so  far  as  known,  and 
several  proposed  ones,  which  we  believe  to  be  practicable,  but  they  require  investiga- 
tion by  competent  engineers ;  also  several  reservoir  sites. 

Beaverhead  Counts. — Three  thousand  seven  hundred  and  forty  square  miles ;  48 
townships  surveyed ;  34  townships  seotionlzed;  680, 000  acres. 

It  is  not  known  how  much  ground  is  cultivated  or  inclosed  for  meadow  land— inti- 
mated at  from  70, 000  to  SO,  000  acres. 

It  is  supposed  that  with  irrigation  this  might  be  increased  to  250,000  acres. 

This  county  is  a  very  mountainous  one,  and  the  lands  are  generally  high.  It  is 
watered  by  the  Big  Hole  and  Beaverhead  Rivers,  with  their  branches,  the  Grasshop- 
per, Rattlesnake,  Red  Rock,  etc. 

There  are  narrow  bottom  and  also  benchlauds  on  these  streams.  If  the  surplus 
water  of  the  Beaverhead  alone  could  be  stored  it  would  amount  to  a  body  of  water 
20  miles  long,  12  miles  wide,  and  15  feet  deep;  one  hundred  billion  cubic  feet.  The 
soil  is  alkaline  on  bottoms  and  sandy  loam  on  table-lands.  Irrigation  is  necessary 
daring  the  growing  season  every  two  weeks,  commencing  in  May  and  ending  in  Au- 
gust.    Nothing  can  be  produced  without  irrigation. 

There  are  three  canals  on  the  Beaverhead,  near  Dillon,  which  will  aggregate  62 
feet  In  width  and  i  feet  in  depth.    These  belong  to  organized  cansl  companies. 

There  ore  a  very  large  number  of  private  irrigating  ditches.  The  river  has  been 
dry  for  a  number  of  mile*  this-season-  There  are  many  excellent  table-lands,  which 
would  produce  largely  if  irrigated,  and  there  ore  many  natural  sites  for  reservoirs. 
At  Red  Rook  Lake  a  dam  con  he  constructed  which  would  back  the  water  for  15 
miles,  and  raise  the  lake  15  feet  high.  There  would  then  be  enough  water  stored  for 
nine  months  that  would  reclaim  thousands  of  acres. 

Catcade  County. — Two  thousand  five  hundred  and  seventy  square  miles,  60  town-: 
ships  surveyed  and  57  sec ti on i zed,  or  about  1,140,000  acres;  of  this  there  is  supposed 
to  be  irrigated  or  under  cultivation  or  fence  about  50,000  acres.  This  could  bo  in- 
creased probably,  by  reservoirs  and  canal,  to  600,000  acres. 

This  county  is  watered  by  the  Missouri  River  and  its  branches. 

Sun  River,  Birdtail,  St.  Peters,  and  Dearborn  in  the  west,  and  Arrow  Creek  on  thu 
oast.     On  the  east  and  south  are  the  Highwood  and  Little  Belt  Mountains. 

On  the  west  the  county  is  chiefly  a  table-land,  from  whioh  arise  isolated  bnttcs. 
such  hs  Birdtail  Rock  and'  Square  Butte,  near  Fort  Shaw. 

There  is  a  large  town  at  the  Great  Falls,  on  the  Missouri,  with  unrivaled  iniujuf;ii't- 
uring  power  in  the  water  of  these  falls  and  the  Big  Springs. 
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There  are  several  canals  already  partly  built,  in  tuisconntj ,  of  which  there  are  the 
Sun  River  ditch,  9-foot  base,  3  foot  deep,  10  miles  long,  on   Sun  Kiver. 

Teton  River  canal,  commencing  at  the  month  of  Deep  Creek,  on  the  Teton,  and  ex- 
tendi! to  a  point  about  1  mile  from  the  month  of  Muddy  Creek,  a  confluent  of  Han 

This  canal,  with  various  reservoirs  and  canals,  when  completed,  will  irrigate  the 
vast  area  of  bench  lands  between  Teton  and  Snu  River.  A  branch  canal  in  now  in 
progress  to  connect  the  largo  lakes  lying  about  90  miles  north  of  the  Great  Falls  with 
the  main  canal,  which  will  not  only  be  a  feeder,  but  will  also  render  the  lakes  avail- 
able for  storage  purposes. 

There  is  also  a  ditch  on  the  east  side  of  the  Missouri  River,  near  the  town  of  Chest- 
nut. It  is  H  feet  wide,:!  feet  deep,  and  about  10  utiles  long — and  is  Intended  tobecon- 
timied  fur  10  miles  more. 

A  reservoir  can  be  established  on  Smith  River,  which  runs  for  many  miles  through 
a  canon,  and  a  canal  taken  out  to  water  tho  bench  lands  between  Smith  River  and 
the  Missouri. 

On  the  waters  of  Kelt  and  Arrow  Creeks  also  there  are  doubtless  sites  of  reservoirs. 

Choteaa  County. — Twenty- fonr  thousand  eight  hundred  and  thirty  square  miles;  IIS 
townships  surveyed  ;  140  townships  sectiomzed,  or  3,0d0,000  acres.  It  is  supposed 
that  about  IjO.OOii  acres  are  now  cultivated,  and  that  about  6,000,000  acres  can  be 
reclaimed  by  the  use  of  canals  and  reservoirs.  This  county  is  very  well  watered  lij 
the  main  Missouri,  which  passes  through  it  from  south  to  east,  having  numerous 
branches,  amongst  which  are,  on  the  left  bank,  Sun  River,  Teton,  Marias,  and  Milk 
Rivers,  all  witli  innumerable  affluents.  On  the  right  bank  are  Sand  Coulee,  Box  El- 
der, Ueit  Mountain,  Highwood,  Shoukin,  and  Flat  Creeks,  Arrow  and  Judith  Rivers, 
and  the  Musselshell.  The  Blackfoot  and  the  Fort  Belknap  Indian  Reservation,  and  Fort 
Assiuuiboino  Military  Reservations  are  situated  north  of  the  Missouri  and  on  Milk 
River.  That  part  of  this  comity  between  the  Rocky  Mountains,  the  Missouri  Rivsr 
on  the  cast  and  west  and  Sitn  River  on  the  south  and  Marias  Kiver  on  the  north, 
except  tho  reservations,  is  a  table-land  of  moderate  elevation,  snsceptiblo  of  cultiva- 
tion to  an  indefinite  extent. 

Several  canals  have  been  projected  and  are  now  being  built.  Of  those,  are  the 
North  Fork  of  Sun  Kiver  Canal,  15  fee*  wide  at  base,  21  feet  at  top.  The  water  is 
diverted  from  the  North  Fork  of  Sun  River,  anil  about  4  miles  completed.  It  is  in- 
tended to  take  it  for  many  miles  on  tho  bunch  above  Sun  River.  The  North  Fork 
offers  an  admirablo  site  for  an  extensive  reservoir. 

Teton  Kiver  Canal  commences  at  the  mouth  of  Deep  Creek,  a  confluent  of  toe  Teton 
River,  and  extends  across  the  table-land  to  Muddy  Creek,  a  branch  of  Sun  Kiver, 
where  it  will  be  dammed,  making  a  reservoir  1|  miles  long  by  threefoarths  wide, 
whence  there  will  be  two  canals  taken  out,  one  on  each  side  of  the  stream.  Other 
branches  will  be  constructed  to  join  the  large  lakes  -20  miles  north  of  Great  Falls, 
from  which  canals  will  be  made  to  irrigate  the  bench  lands  as  far  as  possible. 

There  are  other  canals,  snch  as  the  Rocky  Gap  Creek,  or  "Brown's  ditch"  Eldo- 
rado, 8  feet  wide,  2T  feet  deep,  10  miles  long,  near  the  town  of  Cbotean.  Black  Leaf 
ditch,  fi  feet  wide,  i  feet  deep  ;  Kipp  ditch,  and  Leploy  ditch,  the  precise  situation 
of  which  is  not  exactly  known.  In  the  mountains,  and  on  the  banks  of  streams, 
there  are  everywhere  excellent  chances  for  making  reservoirs  and  canals  in  this  region 
of  country. 

On  the  right  bank  of  the  Missouri,  in  the  region  watered  by  the  Belt  Mountain, 
Highwood  and  Shonkin  Creeks,  there  Is  no  donbt,  from  the  formation  of  the  conutrv, 
that  the  bench-lands  can  be  reclaimed,  and  that  reservoirs  can  be  made  in  the  High- 
wood  Mountains  in  which  these  streams  head. 

There  are  small  lakes  to  the  east  of  Shonkin  Creek,  which  no  donbt  conld  he  nsed 
as  storage  reservoirs.  Beyond  this  there  are  "badlands,"  but  to  what  extent  is  not 
known.  North  of  the  Missouri  is  a  largo  scope  of  country  extending  to  forty-ninth  par- 
allel, formerly  comprised  In  the  reservation  of  tho  Black  feet  and  other  tribes,  bnt  now 
thrown  open  io  settlement,  and  watered  by  the  Marias,  Missouri,  and  Milk  Rivera  and 
their  numerous  affluents.  This  region  contains  an  immense  body  of  agricultural  land, 
of  which  the  larger  and  best  pari  is  on  Milk  River  and  its  branches.  The  valley  of  this 
rivor  is  from  3  to  5  miles  wide,  with  a  deep  rich  soil.  The  river  itself,  in  the  spring, 
is  full  to  its  banks,  but  in  the  summer  and  fall  it  becomes  very  small.  Mostoftbs 
streams  which  flow  into  it  on  either  side  have  water  near  their  sources,  bnt  become 
dry  or  run  in  pools  in  the  lower  part  of  their  course.  On  the  bench-lands,  just  abovs 
the  bottom  lands  of  the  river,  the  settlers  have  found  a  stratum  of  gravel  containing 
water,  and  by  sinking  wells  from  7  to  12  feet  deep  they  can  always  obtain  it.  The 
table- lands  have  excellent  soil  generally,  and  if  means  can  be  fonnd  to  get  water  on 
them  will  become  very  productive.  Timber  is  scarce,  but  lignite  coal  is  found  in  many 
places.  Bnt  little  is  known  of  this  country  in  an  engineering  point  of  view,  ami  it 
is  therefore  impossible  to  state  where  reservoirs  or  canals  can  be  built.  The  eleva- 
tion of  the  country  is  supposed  to  be  about  3,300  feet. 
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Croie  Indian  Kwerratian. — Seven  thousand  eight  hundred  and  thirty  square  miles; 
37  township  exteriors  surveyed;  18  townships  eeetlonhted.  About  1.500,000  acres  can 
be  irrigated.  Amount  settled  on  is  uukuown.  The  Crow  Kesei  vatiou  is  watered  by 
tbu  Yellowstone  Kiver  and  its  branches,  the  Stillwater,  Rosebud,  Rocky  Fork,  Clark  b 
Fork,  Pryor  Creek,  Big  Horn,  and  Little  Dig  Horn,  with  their  affluents.  Many  of 
these  streams  have  extensive  bottoms. 

The  Big  Horn  Kiver,  below  old  Fort  C.  F.  Smith,  has  one  about  75  miles  long  and 
from  1  to  5  miles  wide.  The  reservation  is  very  well  watered,  and  there  would  he 
nu  difficulty  in  making  reservoirs  and  taking  oat  canals  anywhere. 

The  bench-lands  between  the  creeks  could  he  easily  Irrigated  aud  would  produce 
largely.     There  are  many  flue  bottoms  on  ihe  Yellowstone  Kiver. 

Cutter  County.— Number  ol  square  miles  89,300,  of  which  550  are  on  Cheyenne  Rsa- 
•rvation  ;  amount  of  surveyed  laud,  about  131  townships,  exteriors  surveyed;  77  seo- 
tionized,  amounting  to  1,6114.000  acres.  Chief  stream*  are  the  Yellowstone,  and  on 
its  south  side  are  Tongne  and  Powder  Rivers,  with  their  branches;  Armell,  Rosebud, 
O'Fallon,  Cabin,  Miziiah  Creeks,  with  their  branches,  and  the  Little  Missouri  in  the 
southwestern  part.  North  of  the  Yellowstone  are  Pease,  Alkali,  Big  aud  Little  Por- 
cnpinef  and  Sunday  Creeks.  The  majority  of  these  run  dry  or  in  pools  after  the  high 
water  in  the  spring  has  ceased.  Between  these  and  the  Musselshell  IB  u  table-land, 
which  could  probably  be  irrigated  by  a  large  canal  or  canals  from  the  Yellowstone. 
The  soil  is  good,  and  would  produce  lai  gel  y  if  irrigated.  On  this  table-land  are  many 
dejiressiouB  which  could  be  used  as  storage  reservoirs;  the  full  of  the  Yellowstone  is 
sufficient  for  this  to  be  done.  On  the  south  all  the  large  streams  contain  water, 
There  are  already  many  small  ditches  for  irrigating  purposes,  aud  two  large  ones  are 
ou  the  north  side  of  the  Yellowstone,  at  Pease  Bottom,  and  another  near  Miles  City. 
It  is  supposed  that  about  .10,000  acres  are  under  irrigation.  By  menus  of  largo  lateral 
ditches  and  storage  reservoirs  in  basins  on  the  table-land  this  amount  can  be  very 
largely  increased,  say  to  about  3,000,000  acres. 

Damon  County  contaiue  '25,650  square  miles,  of  which  3,080  square  miles  are  con- 
tained in  the  Fort  Peck  Agency  Reservation,  and  375  in  the  Fort  Buford  Military 
Reservation. 

There  are  73  townships,  the  exteriors  of  which  have  been  surveyed,  of  which  47 
have  been  subdivided. 

The  county  is  thinly  inhabited  along  the  Yellowstone  and  its  branches  in  the  south- 
east and  the  Musselshell  Valley  on  the  west,  and  Milk  Eiver  and  the  Missouri  ou  the 

That  part  lying  between  the  Yellowstone,  Missouri,  and  Musselshell  ie  a  table-laud, 

Eaueratly  destitute  of  water.  There  is  a  large  water-course,  called  Big  Dry  Creek, 
ut  it  has  very  little  waler  in  it,  except  pools,  in  the  summer  time. 

A  canal,  however,  from  the  Yellowstone  or  Musselshell  might  reach  it,  aud  the  soil 
could  be  readily  made  very  productive.  A  canal  taken  from  the  Yellowstone  and 
running  back  of  it  some  20  miles  would  also  open  a  large  scope  of  good  country,  aud 
there  is  also  good  laud  ou  the  Missouri  which  could  be  opened  in  the  same  way. 

Whilst  there  are  15,000,000  acres  in  the  county,  there  wonld  be  probably  not  more 
than  4,000,000  which  could  bo  reclaimed  os  above  mentioned.  There  liuve  been  a  few 
ditches,  made  in  the  Yellowstone  country  ou  tbe  uortb  aide,  such  as  the  Clear  Creek 
ditch,  6  feet  wide,  2t  feet  deep,  4  utiles  long— has  a  reservoir  containing  45  acres. 
Creek  is  40  miles  long,  with  drainage  10  miles  in  width.  Water  can  be  increased  by 
digging  down  to  bed-rock  and  putting  in  dam. 

About  12  miles  from  Yellowstone,  ou  Fox  Creek,  is  natural  reservoir  or  lake,  about 
4  miles  long,  I  mile  wide.  About  one-eighth  is  covered  with  water  in  dry  season. 
If  a  dam  were  constructed  across  the  lower  end  of  tbe  lake,  where  it  is  a  quarter  of  a 
mile  wide,  tbe  water  could  betaken  from  the  bed  of  Fox  Creek  by  ditches.  This  project 
wonld  make  a  reservoir  about  3,0110  acres  in  extent,  and  would  redeem  many  tbuit- 

Tbere  are  also  ditches  taken  out  of  Spring  Creek,  Crane  Creek,  and  Fox  Creek, 
and  most  of  the  farmers  have  ditches. 

Water  can  be  taken  out  of  the  Yellowstone  about  35  miles  above  Olendive  and 
ditch  probably  could  be  continued  to  the  month  of  the  river,  120  miles,  which  would 
reclaim  all  the  valley  lands  ou  the  Yellowstone  in  Dawson  County.  A  nnuiber  of 
streams  could  be  turned  into  the  ditch. 

Deer  Lodge  Coatitj.— Four  thousand  seven  hundred  and  sixty  square  miles;  31  town- 
ships surveyed  and  sectionized,  or  (HO, 000  acres. 

It  is  supposed  that  about  100,000  acres  are  nnder  cnlti  vatiou  or  inclosed,  and  that 
350,000  Bares  can  be  reclaimed  by  irrigation  by  means  of  reservoirs  and  canals. 

Tins  county  ie  a  very  mountainous  one,  and  is  situated  on  the  headwaters  of  the 
Columbia  River.  Jhese  mountains  have  a  large  amount  of  pine  timber  on  them.  It 
is  remarkably  well  watered  by  the  Deer  Lodge,  Little  Blackfoot,  and  Big  Blackfoot 
Rivers,  and  Nevada.  Flint,  and  Stony  Creeks  and  their  braucbes. 

The  principal  valley  ie  on  the  Peer  Lodge  River,  which  has  a  course  from  south  W 
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north,  where  Ibe  comity  Bcftt,  Deer  Lodge  City,  in  situated,  and  nls  >  the  large  mining 
town  of  Anaconda.  This  valley  IB  about  BO  miles  long  slid  12  miles  broad,  and  has  an 
elevation  of  about  4,51)0  loot.  There  are  a  number  of  bruifches  to  thin  stream  on  both 
■idea,  of  which  Warm  Springs  Creek  is  the  longest.  The  branches  on  the  west  nids 
are  more  numerous  and  contain  more  water  than  those  on  the  east  side  of  the  river. 
There  are  also  small  lakes  which  could  bo  used  as  storage  reservoirs.  If  this  were 
done  and  the  water  distributed  by  canals,  many  thousands  of  acres  now  idle  oould  be 
utilized.  The  Hellgate  River,  below  the  junction  of  the  Deer  Lodge  and  Little  Black- 
foot  Rivers,  runs  through  a  narrow  gorge  or  canon,  but  there  are  small  valleys  and  set- 
tlements here  and  there  along  it.  There  are  also  valleys  and  settlements  on  the  Lit- 
tle Blackfoot,  Big  Blackfoot,  Nevada  Creek,  Flint  Creek,  and  many  other  places. 

Owing  to  the  mountainous  and  timbered  character  of  the  county,  and  the  abun- 
dance of  water,  there  should  be  uo  difficulty  in  making  large  irrigating  canals  or  find- 
ing site*  for  reservoirs.  There  are  many  private  ditches  but  uo  large  canals  in  this 
county. 

From  information  received,  on  the  Upper  Flint  Creek  abont  3,000  acres  could  be 
reclaimed  by  reservoirs.  There  are  very  fine  locations  for  such  ou  Flint  Creek  just 
below  the  falls,  and  also  on  Trout  Creek,  one  of  ite  tributaries.  The  sites  would  be 
sufficiently  elevated  to  cover  a  large  section  of  land  on  the  dividing  bench  between 

At  the  mouth  of  Flint  Creek,  near  the  town  of  New  Chicago,  on  Willow  Creek, 
one  of  the  affluent*  to  the  left  bank,  a  reservoir  there  established  would  reclaim 
between  10,000  and  12,000  acres. 

The  snow  in  the  mountains  falls  very  deep,  ranging  from  C  to  10  feet,  and  con- 
sequently in  the  spring  the  streams  rise  very  nigh. 

There  is  no  doubt  that  irrigating  canals  can  be  established,  and  large  quantities  of 
laud  reclaimed,  but  the  cost  is  too  great  for  local  efforts.  Nearly  all  the  grains  and 
most  of  the  vegetables  are  grown  in  this  county  that  cau  be  raised  in  other  parts  of 
Montana. 

F, 
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center  Rre  the  Bitr  Snowy  Mountains,  aeoa 

niles  wide. 

"The  Big  Snowy"  Mountains  turn  north  and  are  succeeded  by  the  Little  Judith 
Mountains,  which  again  join  ou  to  the  Judith  Mountains  north  of  them.  These  dif- 
ferent ranges  form  a  semicircular  "belt"  (whence  the  name)  inclosing  the  Judith 
Basin,  watered  by  the  Judith  River  and  Arrow  Creek  and  their  affluents. 

This  basin  contains  a  great  deal  of  excellent  laud,  both  table  and  bottom,  along 
tbe  creeks.  It  is  also  well  cultivated,  and  contains  many  sheep  ranches  and  bands  of 
cattle.    The  elevation  of  the  valley  is  about  4,000  feet. 

South  and  cast  of  tbe  Big  Snowy  Mountains  are  the  tributaries  of  the  Musselshell 
River,  of  which  the  Swimming  Woman,  Flatwillow,  and  Box  Elder  are  the  largest  sod 
inoHt  permanent.  There  are  extensive  bottoms  and  also  table-lands  of  moderate 
height  on  the  Musselshell,  which  can  be  irrigated  by  canals  and  would  produce  well. 
There  are  also  many  opportunities  of  forming  reservoirs  in  these  table-lands,  as  is 
many  places  there  are  small  lakes  which  could  be  enlarged  and  transformed  into  res- 

The  jndith  River,  heading  as  it  does  in  the  mountains,  affords  excellent  opportuni- 
ties for  making  reservoirs  and  taking  out  canals  for  irrigating  the  numerous  table- 
lands and  bottoms  with  good  effect. 
On  the  east  side  of  tbe  Judith  River,  near  the  town  of  Lewiston,  is  a  remarkabh 
;,  called  the  Big  Spring,  once  undoubtedly  a  hot  spring,  as  its  waters  are  stil 
*  a  temperature  that  ueither  it  nor  the  stream  flowing  from  it  o 
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.  __.  This  would  yield  a  large  body  of  water  for  irrigating  the  surroundini 
benches.  There  are  no  large  canals  in  this  county,  but  a  very  large  number  of  sinal 
ditches. 

Many  of  these  mountain  streams  totally  disappear  for  miles  after  reaching  tbi 
plains,  and  afterwards  reappear.  There  is  no  doubt  that  careful  examination  wouli 
develop  many  sites  for  canals  and  reservoirs.  There  are  at  present  more  than  160.001 
acres  under  cultivation,  and  with  canals  and  reservoirs  probably  1,500,000  could  1h 
reclaimed. 

One  hundred  and  sixty-four  townships,  with  exteriors,  surveyed;  117  township) 
sort  ionized,  amounting  to  2,<>(Hi,000  acres. 

There  are  tiue  sites  tor  reservoirs  on  the  beads  of  Wolf  Creek,  which  is  also  one  a 
the  finest  parts  of  the  county  for  agriculture. 

Gallatin  Comity.— Two  thousand  nine  hundred  square  miles ;  28  townships  exterion 
rnu ;  10  townships  sectionizod,  or  abont  3li0,000  acres. 

There  ore  probably  100,000  under  cultivation.  And  400,000  could  ho  reclaimed  bj 
Irrigating  works,  such  as  reservoirs  and  canals. 

This  comity  ia  watered  by  the  East  and  West  Gallatin  Rivers,  Middle  Creek,  and 
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their  branch os.  Also  in  the  western  corner  are  part  of  the  Madison  and'  Jefferson 
Rivera.  The  Gallatin  Valley  is  very  valuable  and  highly  cultivated  agricultural 
ground.    There  is  also  some  arable  laud  on  the  Jefferson  and  Madison. 

There  are  a  great  unmber  of  small  ditches  taken  out  of  the  different  streams  for 
private  irrigation.  One  large  canal  has  been  built  extending  along  the  base  of  the 
mountains  from  the  West  Gallatin  to  the  East  Gallatin  River.  This  canal  is  25  miles 
long,  is  24  feet  wide  on  bottom,  and  4  feet  deep.  It  narrows  on  approaching  the 
East  Gallatin  to  14  feet  wide  and  3  feet  deep,  will  carry  8,000  inches  of  water,  and 
has  cost  1100,000. 

There  is  also  the  Middle  Creek  ditch,  carrying  9,000  inches  of  water. 

Other  canals  oonld  no  doubt  be  taken  from  the  West  Gallatin  and  Madison,  and 
reservoirs  established,  as  the  country  surrounding  the  Gallatin  Valley  is  billy  and 
mountainous.  As  the  valley  is  high,  considerable  snow  falls  iu  the  winter,  and  the 
streams  can  consequently  rise  very  high  in  the  spring,  the  surplus  water. of  whioh 
could  be  stored. 

Jeftrton  County. — Two  thousand  and  sixty  square  miles;  40  townships  oxteriors 
surveyed ;  33  townships  sectiouized,  supposed  equal  to  660,000  acres. 

Estimated  that  250,000  can  be  irrigated.  There  may  be  35,000  acres  cultivated  or 
inoloaed. 

This  county  is  bounded  on  the  east  by  the  Missouri  and  ou  the  South  by  the  Jeffer- 
son Rivers,  and  is  watered  by  their  affluents,  the  Prickly  Pear,  McClellan,  Beaver, 
Crow,  and  Hot  Spring  Creeks,  on  the  north  and  east,  and  Bowlder  River,  White  Tail 
Deer,  arid  Pipestone  on  the  south.  The  valleys  are  generally  narrow.  A  canal  could 
probably  be  taken  ont  of  the  Jefferson  River,  on  left  bank,  which  would  irrigate  a 
large  amount  of  land  adjoining  it  and  the  Missouri. 

There  are  reservoir  sites  in  the  mountains  in  several  places,  particularly  In  the 
Crow  Creek  Cation  and  head  of  Beaver  Creek.  There  are  twoditoheson  Crow  Creek 
of  a  capacity  of  1,670  and  1,000  miners'  inches,  respectively. 

The  irrigating  season  begins  in  May  and  ends  in  August.  In  the  Crow  Creek  Valley 
alone  it  is  estimated  that  two  or  three  times  the  amount  of  ground  could  be  cultivated 
beyond  what  is  now  in  use,  If  irrigated  by  means  of  reservoirs. 

The  snow  falls  from  5  to  6  feet  deep  in  the  mountains  in  usual  winters.  No  crops 
can  be  raised  without  irrigation.  The  oropsou  4,000  acres  have  been  lost  this  year  in 
consequence  of  want  of  water, 

Lmcris  and  Clarke. — One  thousand  seven  hundred  and  sixty-nine  square  miles,  of 
whioh  1,142  square  miles  is  mountainous  laud,  valuable  for  timber  and  grazing. 
There  are  about  400,000  acres  whioh,  if  irrigated,  would  be  susceptible  of  cultivation. 

Thirty-six  townships  surveyed,  of  which  S3  have  been  sectionized,  or  Gfl0,000  acres. 
It  is  supposed  that  there  are  about  50,000  acres  inclosed  or  under  cultivation. 

The  county  is  bounded  on  the  east  by  the  Missouri  and  Cascade  County,  on  the 
north  by  Sun  River,  on  the  west  by  the  Rocky  Mountains,  and  on  tbe  South  by  a 
spur  of  the  Rooky  Mountains  and  a  line  extending  east  to  the  Missouri  River.  The 
principal  streams  are  the  Big  Prickly  Pear  and  its  branches,  Tun  and  Seven  Mile 
Creeks;  Silver  Creek,  Little  Prickly  Pear,  the  Dearborn  and  its  branches,  and  8nn 
River  and  its  branches,  all  of  these  streams  being  affluent s  of  the  Missouri. 

The  Big  Prickly  Pear  Creek  with  its  affluents,  Ten  Mile,  Seven  Mile,  etc,,  waters  a 

«e  valley,  well  cultivated,  containing  the  city  of  Helona,  and  surrounded  by  mines 

a  mining  districts.  There  are  probably  about  G,000  acres  irrigated  and  under  cul- 
tivation. 

The  entire  basin  oonld  he  Irrigated  by  a  good  reservoir  system  and  by  new  ditches. 

There  are  available  sites  for  reservoirs  at  the  .junction  of  Prickly  Pear  and  McClel- 
lan Creeks,  where  two  reservoirs  can  be  constructed ;  aggregate  capacity,  38,000,000 
cubic  feet.     A  series  of  reservoirs  can  be  built  in  McClellan  Gulch. 

Ten  Mile  Creek  at  its  headwaters  affords  fine  facilities  for  reservoir  sites,  as  do 
also  the  headwaters  of  Seven  Mile  and  Silver  Creeks, 

The  water-flow  in  high  water  of  different  streams  is  estimated  as  follows : 

Junction  Prickly  Pear  and  McClellan  Creeks 30,000 

Ten  Mile  Creek , 20,000 

Seven  Mile  Creek 8,000 

Silver  Creek 8,000 

Total 66,000 

or  about  102,960  onbio  feet  per  minute,  which  is  sufficient  to  fill  a  reservoir  1  mile 
square  5.32  feet  in  24  hours. 

There  are  a  number  of  private  ditches  taken  out  of  Teu  Mile  and  Prickly  Pear,  suf- 
ficient to  use  all  tbe  water  contained  iu  them  in  the  irrigating  season. 

Tbe  principal  ditches  are  the  Helena  ditch,  capacity  1,000  miners'  inches;  and  an- 
other, capacity  2,000  inches.     These  are  mining  ditches  taken  out  of  Ten  Mile. 
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There  are  also  ditches  from  Seven  Mile  aud  Silver  Creeks  which  now  take  up  all 
tbe  Datura!  flow  of  these  creeks. 

From  these  souroes  of  supply  only  6  per  cent,  of  tbe  Prickly  Pear  Basin  can  be  ir- 
rigated. 

The  greater  part  of  the  remaining  300,000  acres  is  in  the  valley  of  Sun  Bi  vor  and 
on  tbe  Dearborn  and  Flat  Creeks.  Only  about  4  or  5  per  cent,  is  now  under  cultiva- 
tion. 

There  are  now  canals  being  constructed  in  these  parts  of  the  county. 

One  of  these,  tbe  Dearborn  and  Flat  Creek  canal,  is  4J  miles  long.  SO  feet  wide  on 
bottom,  4  feet  deep,  and  has  a  dam  in  Dearborn  River  12  feet  high,  ill  feet  wide,  200 
feet  long. 

Tbe  other,  the  Florence  ctnial,  is  taken  out  of  tbe  South  Fork  of  Sun  River,  near 
the  town  of  Augusta.  It  is  1*2  feet  wido  at  base,  1H  feot  on  top.  It  is  to  be  £1  miles 
long,  of  which  H  are  already  built. 

There  to  a  fine  basin  oil  the  headwaters  of  the  Little  Prickly 'Pear.  Owing  to  its 
formation  heading  in  a  canon,  a  reservoir  can  be  easily  established,  which  will  irri- 
gate the  whole  of  this  valley.  There  are  facilities  also  for  this  purpose  on  the  bead- 
waters  <>f  the  Dearborn  and  of  Sud  River,  and  thence  by  canals  the  bench  -lands  can 
be  easily  irrigated. 

Maditon  County.— Four  thousand  flvehnndred  and  forty-six  ho,  uaro  miles;  60  town- 
ships surveyed ;  46  subdivided,  or  920,000  acres,  of  which  about  500,000  acres  could 
bo  irrigated  by  reservoirs  and  eanuls. 

It  is  estimated  that  thero  are  about  100,000  acres  now  under  cultivation. 

This  connty  is  well  watered  by  the  Madison,  Jefferson,  and  Ruby  Rivers  and  their 
branches;  also  in  the  west,  for  a  short  distance,  by  tbe  Big  Mole  or  Wisdom  River,  and 
head  of  the  Black  Tail  Deer  Creek.  All  these  streams  have  arable  laud,  both  bottom 
aud  table  lands.  There  ate  a  number  of  streams  tlo  wing  from  tbe  mountains,  many  of 
which  head  in  small  lakes,  which  offer  excellent  opportunities  for  the  making  of  res- 
ervoirs and  canals.  This  is  especially  tho  case  on  tbe  Ruby  and  tbe  Madison  Rivers. 
There  arc  no  large  canals  built,  hut  a  very  large  number  of  private  ditches. 

Tbe  snow  falls  very  heavily  in  the  mountains,  sometimes  as  deep  as  8  feet. 

The  irrigating  season  lasts  from  about  15th  June  to  1st  August.  Meadows  can  be 
irrigated  at  any  time. 

Nothing  can  be  done  without  water. 

Several  very  fine  sites  can  be  found  for  reservoirs  at  the  head  of  Ruby  River,  and 
also  at  Bed  Rook  Lake  at  the  head  of  a  branch  of  Red  Rock  Creek,  and  on  tbe  Madi- 

Meaghtr  County. — Seven  thousand  one  hundred  and  sixty  square  miles  in  county; 
94  townships  surveyed ;  90  townships  sectiouizod. 

It  is  supposed  about  500,000  acres  can  he  irrigated. 

About  35,000  acres  is  supposed  to  be  cultivated. 

The  connty  is  very  mountainous. 

It  is  watered  by  tho  Missouri  River  and  by  its  branches,  flowing  into  it  on  the  east 
side  ;  also  by  Smith  River  and  the  Musselshell. 

There  is  excellent  bottom  and  bench  laud  on  tho  Missouri  River.  These  are  now 
irrigated  by  small,  private  ditches.  There  could  bo  reservoirs  established  on  some  of 
the  streams,  and  canals  takou  out,  notably  on  Sixteen  Mite  Crock,  which  would  ena- 
ble a  large  amount  of  land  to  be  farmed,  now  useless.  The  valley  of  Smith  River  is 
about  5,000  feet  high,  and  is  better  titled  for  grass  than  for  agriculture,  although 
both  wheat  and  oats  wilt  grow  there.    There  are  good  sites  for  reservoirs  at  various 

On  the  Musselshell,  also  below  the  forks,  there  is  plenty  of  bench,  land  to  be  re- 
elaiincil,  and  sites  for  canals  and  reservoirs  on  Big  Elk,  Lebo,  American  Fork,  and 
Fish  Creek,  and  along  the  Musselshell  River. 

MiaaoaJa  County.— Nineteen  thousand  five  hundred  and  eighty  square  miles;  22 
townships  surveyed  and  sectionized,  or  about  440,000  acres ;  there  are,  perhaps,  about 
150,000  acres  inclosed  or  under  cultivation. 

This  connty  is  watered  by  different  branches  of  the  Columbia  River,  luring  the 
Hellgate  and  Bitter  Root  Rivera,  which  uuite  and  form  the  Missoula  River,  wblol 
again  unites  with  tho  Flathead  River  to  form  the  Clark's  Fork  of  the  Columbia. 
Port  of  tho  Kootenai  River,  coming  south  from  the  British  possessions,  waters  tbe 
northwest  corner  of  the  county. 

The  Flathead  Indian  Reservation,  containing  about  '2.100  square  miles,  is  in  this 
county,  extending  from  Clark's  Fork  of  Columbia  to  the  middle  of  Flathead  Lake. 

The  west  and  longest  valley  is  that  of  the  Bitter  Root,  on  the  river  of  that  name. 
It  Is  about  55  mites  long  aud  about  12  miles  wide,  with  an  average  height  of  3,300 
feet.  The  valley  is  ou  both  sides  of  the  river,  which  has  numerous  affluents.  Us 
general  course  is  due  north.  This  valley  is  very  fertile,  and  has  a  mild  climate  In 
winter.    It  is  remarkable  as  being  the  earliest  settlement  in  Montana. 

The  Jesuits  had  a  mission  amongst  the  Flatheada,  where  Fort  Owen  now  is,  in  18*8, 
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aud  mad*  a  farm  and  raised  wheat  and  vegetables  about  that  time,  or  shortly  after. 
The;  sold  out  to  Major  Owen  in  1852,  who  erected  a  trading  post,  still  iu  existence, 
and  it  became  a  rendezvous  in  the  winter  for  the  men  who  traded  with  the  emigrants 
on  the  California  routes.  Here  they  brought  their  bands  of  horses  and  oattle.  These 
men  gradually  settled  down  and  went  to  farming,  and  when  Captain  Mullan  name 
through  here  in  1859  there  was  quite  a  little  settlement. 

The  west  side  of  this  valley  is  remark  ably  well  supplied  with  water  from  numerous 
streams,  and  there  are  a  number  of  private  ditches,  and  the  greater  part  of  the  avail- 
able ground  is  reported  as  being  irrigated  and  reclaimed.  Much  of  the  ground  is 
timbered.  There  are  orchards  on  this  aide,  planted  by  Bass  Brothers,  N.  B.  Harlan, 
and  perhaps  by  others. 

Up  to  the  1st  of  August  the  creeks  furnish  all  the  water  needed.  This  year,  being 
the  driest  ever  known,  there  has  not  been  enough. 

The  east  aide  of  the  Bitter  Root  Valley  is  not  so  well  watered,  there  being  only  three 
large  creeks — Burnt  Forks,  Skalkaho,  Weeping  Child — and  a  few  small  ones. 

There  is  a  largo  amount  of  good  farming  laud,  and  several  ditches  are  taken  ont  of 
the  main  river,  of  which  one,  the  McCarthy  ditch,  commencing  8  inches  about  town 
of  Stevensville,  10  feet  wide,  supplies  several  farms. 

Shepherd  ditch,  size  not  known. 

Harlan  ditch,  12  feet  wide,  5  miles  long,  carries  2,000  inches  water;  supplies  water 
to  1,000  acres  of  land  ;  cost  fo',000. 

Humble  ditch,  near  Corvallis,  size  unknown. 

Surprise  ditch  commences  6  miles  above  Corvallis;  12  feet  wide,  6  miles  long,  2,000 
inches  water;  cost  110,000.    Incorporated  company. 

Republican  ditch  taps  river  near  mouth  of  Weeping  Child  Creek ;  12  feet  wide,  11 
mi  las  long. 

W.  B.  Harlan  takes  water  from  Rock  Creek  on  west  side,  andbrings  it  across  theriver 
to  bis  ranch  in  a  flume  suspended  by  a  wire  cable.  He  has  a  large  orchard  of  1,500 
trees,  apple,  plum,  cherry,  and  pear,  several  hundred  of  which  are  in  bearing.  It  is 
estimated  that  on  the  east  aide  of  the  Bitter  Root  at  least  50,000  acres  additional  oonld 
be  reclaimed  by  canals  and  reservoirs.  The  head  of  theriver  and  many  of  the  streams 
on  both  sides  run  through  canous,  where  reservoirs  could  be  easily  constructed. 

The  irrigating  season  commences  in  June  and  ends  about  1st  of  August.  When 
snow  fall  in  light,  it  is  necessary  to  irrigate  in  April  before  plowing.  Meadows  are 
irrigated  early  in  the  season  and  late  also.  Frnit  trees  should  be  irrigated  on  the  ap- 
proach of  winter.  Nothing  can  be  done  without  irrigation,  except  in  the  river  bot- 
toms, which  get  either  the  overflow  or  seepage  from  the  river. 

There  has  been  produced  in  this  valley  by  irrigation,  wheat,  20  to  60  bushels ;  oats, 
'JO  to  110;  peas,  20  to  over  80;  corn,  as  high  as  50;  potatoes,  from  130  to  fiOO  bn  '    ' 
of  these,  some  weigh  from  4  to  Ai  pounds.     Tomatoes,  melons,  and  squashes  a 
grown  here.    Apple  and  plum  trees  grow  more  fruit  than  they  can  bold  up. 

All  northern  small  fruits  grow  in  great  profusion.  This  valley  may  be  said  to  be 
the  garden  spot  of  the  inonutaius. 

There  are  other  valleyson  the  II  ell  gate  and  Missoula  Rivera,  called  Hellgate  Ronde, 
Grass  Valley,  aud  Frenehtown  Valley,  extending  along  these  rivers  at  intervals  for 
24  miles. 

In  this  section  are  reported  .1  ditches  taken  from  Grant  Creek  in  the  Hollgato  Ronde, 
carrying,  respectively,  200,  GOO,  and  1,000  inches.    These  take  all  the  water  of  the 

These  valleys,  with  irrigation,  produce  ail  the  different  varieties  of  grain,  trees,  and 
vegetables.  Mr.  Fly  no  reports  that  he  raised  5,600  bushels  of  oats  on  100  acres  last 
year.  Nothing  can  be  done  without  irrigation.  All  of  these  valleys  could  probably 
be  irrigated  from  the  Big  Blackfootor  Miseonla  River,  which  contain  plenty  of  water, 
sufficient  for  large  canals,  and  there  are  quite  a  number  of  creeks  which  could  be  em- 
ployed as  feeders. 

There  are  small  valleys,  also,  in  Clark's  Fork,  of  which  the  largest  are  those  called 
the  Horse  Plains  and  Thompson's  Prairie,  which  are  now  settled  upon  along  the 
Northern  Pacific  Railroad.  There  is  not  a  large  amount  of  agricultural  laud  along 
this  stream,  most  of  which  is  heavily  timbered.  There  would  be  no  difficulty  in  irri- 
gating what  there  is  from  the  river,  which  is  very  large  and  has  a  heavy  fall. 

There  is  also  a  very  fine  agricultural  district  on  the  Flathead  River,  above  the  large 
lake  of  that  name.  The  altitude  is  about  2,500  feet,  aud  it  is  reported  that  every 
kind  of  grain  and  vegetable  can  be  grown  there  without  irrigation.  This  is  ac- 
counted for  by  there  being  more  moisture  during  the  spring  aud  summer  than  iu 
other  sections  of  the  country,  which  may  be  accounted  for  probably  by  the  vicinity 
of  the  lake  and  the  heavy  timber. 

has  been  f  _ . 

under  their  direction.  Very  fine  crops  have  been  raised.  There  are  also  large  bauds 
of  homes  and  cattle. 
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ad  Id  the  Bitter  Root  Valley  and  elsewhere,  requi 

ir  is  allowed  to  run  3  or  3  days  at  a  time,  and  general!;  t 

The  m low  falls  from  10  to  4  feet  deep  In  the  mountain*,  and  all  the  streams  rise  very 
high  io  rbe  spring.  With  storage  reservoirs  an  Immense  amount  of  water  coold  be 
saved  for  irrigation. 

Park  County. — Poor  thousand  seven  hundred  and  forty  sonars  miles ;  Bft.5  township 
exteriors  snrveyed  ;  40  township*  sectionized.  About  fiOO,  OuO  acres  could  be  irrigated 
by  cunala  aud  reservoirs.  Supposed  about  16,000  acres  now  under  cultivation.  Thi« 
county  is  very  mountainous.  The  Crazy  Mountains  are  situated  in  the  north,  on  ssst 
niil.:  of  Shields  River.  On  the  west  it  is  bounded  by  the  Gallatin  Raage  and  the 
Brldgur  Mountains,  and  in  the  south  are  the  Hnow  Mountains  aud  the  Bear  Tooth 
Rttnge,  with  their  numerous  emirs. 

There  is  a  valley  on  both  sides  of  the  Upper  Yellowstone  which  can  be  irrigated  by 
tile  Yellowstone  or  Its  branches :  also  on  Shields  River,  which  is  quite  a  long  etream 
witli  many  affluents,  giving  an  excellent  opportunity  for  canals  and  reservoirs.  East 
of  the  Crazy  Mountains  and  north  of  the  Yellowstone  there  are  many  streams,  such  at 
Duck,  Gage,  Little  Timber,  Big  Timber,  Medicine  Bow,  Sweet  Grass,  and  White  Beaver 
Creeks. 

These  generally  ont  through  a  table-land,  which  has  good  soil  and  is  n>iarly  level. 
A  canal  from  the  Yellowstone,  taken  out  near  Livingston,  would  soon  reach  this  bench 
and  bring  into  cultivation  a  very  largo  area.  Tlieru  arc  opportunities,  also,  of  making 
reservoirs  on  it  as  noticed  in  report  of  Yellowstone  County. 

The  southern  part  of  this  county,  adjoining  the  Crow  Reservation,  is  generally  very 
mountainous  and  broken,  hut  there  are  many  settlers  at  Rocky  Fork  and  Red  Lodge, 
where  the  coal  mines  are  situated.  There  is  plenty  of  water,  but  the  agricultural 
land  is  circumscribed. 

Silrer  How  Count;/. — Seven  hundred  and  sixty  square  miles;  8  townships  surveyed  ; 
7  townships  sectioniied.  It  is  supposed  that  abont  40,000  acres  could  be  irrigated 
and  rendered  productive.  The  amount  under  cultivation  is  unknown — certainly  not 
£>  per  cent.  This  county  is  essentially  a  mining  oounty,  containing,  as  it  does,  the 
great  mining  town  of  Butte.  Tho  average  height  must  bo  abont  [>,000  feet,  and  the 
agricultural  portions  are  situated  along  the  Big  Hole  or  Wisdom  River,  in  small  bot- 
toms; on  Divide  Creek,  one  of  its  branches,  and  in  the  Silver  Bow  Basin,  at  the  head 
of  Silver  Bow  Creek,  around  the  town  of  Butte. 

There  are  many  mining  ditches  in  the  Silver  Bow  Basin  and  along  that  stream, 
which  is  a  branch  of  the  Deer  Lodge  River.  One  or  two  of  these  ditches  cross  the 
divide  at  the  Deer  Lodge  Pass,  which  is  3  miles  wide,  and  thus  unite  the  water* 
of  the  Missouri  and  Columbia  Rivers.  A  canal  obuld  be  taken  ont  of  Wisdom  River 
which  could  irrigate  most  of  the  agricultural  laud  on  the  south  side  of  the  Rocky 
Mo uu talus  in  this  county,  and  reservoirs  in  the  mountains,  sites  for  which  can  be 
readily  found,  with  canals,  could  irrigate  the  lands  on  the  north  side. 

Yellowstone  County. — Three  thousand  three  hundred  and  ninety  square  miles,  or 
2,372,000  acres;  63  township  exteriors  surveyed,  of  which  49  are  sectiooiied. 
About  500,000  acres  can  be  Irrigated,  mostly  by  canals  from  Yellowstone  and  Mussel- 
shell, 

Between  these  two  rivers  there  is  a  bench -land ;  this  is  about  170  and  300  feet 
above  the  Yellowstone,  but  can  be  reached  by  a  canal  from  either  the  Musselshell  or 
Yellow  stone.  Midway  between  the  two  rivers  is  a  depression,  which  has  been  the 
bed  of  n  lake,  and  oun  be  readily  turned  into  a  reservoir.  The  streams  flowing  into 
both  the  Muasolsholl  and  the  Yellowstone  are  generally  small. 

There  are  tiro  ditches  or  canals  on  the  Yellowstone,  north  side— one  30  feet  wide 
ml  about  •£!  miles  long,  aud  the  ether  10  feet  wide  aud  about  15  miles  long,  iusideor 
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The  Chairman.  How  loug  have  yon  resided  in  Montana! 

Mr.  Greene.  Nearly  four  years. 

The  Chairman.  Have  yon  traveled  considerably  over  the  Territory! 

Mr.  Greene.  Not  a  great  deal. 

The  Chairman.  Suppose  the  United  States  Governnent  should  make 
the  necessary  surveys  so  as  to  determine  the  cost  of  construction  of 
reservoirs,  etc.,  would  not  that,  in  your  opinion,  be  of  service  to  the 
people  of  Montana,  and  could  not  a  large  area  of  country  be  easily  irri- 
gated tbat  is  not  now  in  use. 

Mr.  Greene.  I  am  prepared  to  answer  "yes  "  to  that.  I  have  seen 
enough  for  that. 

The  Chairman.  Would  you  not  before  the  surveys  could  be  com- 
pleted have  a  large  increase  in  your  population,  taking  up  all  the  con- 
venient places  first  1  Do  yon  not  think  it  a  little  premature  to  say  how 
vast  snms  of  money  shall  be  expended  before  you  have  the  lands 
taken  np  f 

Mr.  Greene.  Yes. 

The  Chairman.  Mr.  Plumb,  the  chairman  of  the  Committee  on 
Public  Lauds  of  the  Senate,  is  here,  and  I  would  like  you  to  state,  if 
you  have  reflected  on  the  subject,  what  changes  would  be  necessary,  if 
any,  in  the  present  land  laws  to  enable  people  to  occupy  these  lands  and 
at  the  same  time  prevent  the  water  falling  into  the  bands  of  the  few, 
and  thus  have  the  water  and  land  divorced. 

Mr.  Greene.  The  great  difficulty,  we  now  labor  under  and  have  since 
my  residence  here,  is  that  the  land  surveys  are  inadequate.  We  can 
not  locate  a  great  deal  of  this  property  by  land  lines.  There  is  not  a 
survey  for  all  the  eastern  portion  of  Montana,  and  my  office  is  tilled 
with  applications  from  settlers. 

The  Chairman.  Are  the  homestead  laws  inadequate  to  enable  settlers 
to  acquire  title  where  irrigation  is  necessary!  Do  they  need  modifi- 
cation 1 

Mr.  Greene.  I  fancy  they  would  meet  the  case.  I  think  they  would 
meet  the  exigency. 

The  Chatbman.  As  surveyor-general  for  this  Territory  I  would  ask 
yon  whether  yon  have  observed  or  not  the  denuding  of  timber  from  the 
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land,  horning  it  off,  as  it  lias  been  for  two  or  three  years.  What  effect 
has  that  had  upon  the  streaiUB  and  tlie  nioisi ure  1     Uave  you  observed  I 

Mr.  Greene.  No  ;  yoo  see  I  am  so  closely  confined  to  my  office  that 
I  do  not  have  the  opportunity  of  observing.  1  presume  it  is  tbe  same 
as  in  other  countries — the  moisture  evaporates  much  more  rapidly. 

The  Chairman.  Suppose  instead  of  secret  agents,  such  as  we  now 
have,  we  had  timber  ageuts  appointed  to  let  the  people  have  the  timber 
at  reasonable  rates,  on  condition  that  they  would  take  care  of  tbe  un- 
derbrush and  dead  timber  and  assist  in  preventing  fires,  do  you  think 
yon  would  have  the  co-operation  of  the  community  in  carrying  it  out! 

Mr.  Greene.  I  feel  very  sure  We  would.  It  is  preferable  to  the  pres- 
ent system,  if  yon  can  call  it  a  system. 

Senator  Plumb.  What  Senator  Stewart  is  aiming  at  is  this:  Is  a 
system  which  is  not  designed  to  proceed  upon  a  theory  that  every  one 
who  takes  public  timber  may  be  prosecuted  for  it,  and  so  ou,  but  a  sys- 
tem which  shall  permit  every  one  who  wishes  to  have  such  timber  as  he 
needs,  sparing  the  small  growth,  or  to  take  the  timber  under  terms 
which  are  consistent  with  his  integrity  and  self-respect,  and  at  the  same 
time  not  burdensome  in  a  financial  way — a  system  which  simply  per- 
mits the1  taking  of  the  larger  timber  as  it  is  needed  and  which  will  pro- 
tect the  remainder  from  fires,  leaving  the  underbrush  on  the  ranges  to 
catch  the  snow.  He  wishes  your  view  as  to  the  merits  of  two  systems. 
And  I  would  like  to  have  your  views  myself,  because  it  is  a  question  to 
which  I  have  giveu  attention  here  and  elsewhere.  We  want  a  system 
that  will  meet  the  viewy  of  the  Government  and  the  people  of  this 
country. 

Mr.  Greene.  It  would  be  suitable  to  tbe  people. 

Senator  Plumb.  As  it  is  now,  any  one  who  cuts  timber  is  liable  to 
be  brought  before  a  magistrate,  there  to  show  whether  he  cut  the  tim- 
ber for  certain  specific  purposes  or  not. 

Mr.  Greene.  Yes. 

Senator  Plumb.  That  is  to  say,  a  man  who  cuts  timber  for  a  mining 
company  or  a  mill  is  liable  to  be  arrested  for  the  purpose  of  ascertain- 
ing whether  he  is  cutting  within  the  purview  of  the  act  of  Congress. 
The  system  which  Senator  Stewart  suggest**  would  enable  the  people 
to  have  all  the  timber  they  might  want  tor  use  in  the  Territory,  upona 
legitimate  basis  of  minor  compensation,  at  the  same  time  keeping  all 
that  is  valuable  to  tbe  Government  in  the  shape  of  underbrush,  which 
will  replace  what  is  taken  away  and  hold  the  snows  and  prevent  their 
evaporation  after  they  fall.  That  is  the  question  between  these  two 
plans.    Which  would  be  the  betterl 

Mr.  GREENE.  I  can  only  say  that  1  fancy  anch  a  system  would  be  accept- 
able. There  are  others  here  who  could  speak  very  i>ositively  on  that 
subject.  Colonel  Sanders  could  give  you  au  expression  of  public  opinion 
on  that  subject. 

The  Chairman.  1  would  like  to  hear  from  mining  men,  or  their  rep- 
resentatives, as  to  what  system  the  community  here  would  assist  in 
carrying  out,  so  that  the  mountains  would  not  be  denuded,  and  thus  per- 
mit the  water  iu  Hood  times  to  rush  down  and  injure  the  country.  No 
system  can  be  carried  out  unless  the  people  help  to  do  it. 

Senator  Plumb.  Do  yon  know  about,  the  Yellowstone  Valley!  Have 
you  ever  been  there  t 

Mr.  GREENE.  I  never  have. 

Senator  Plumb.  You  do  not  know  anything  about  whether  the 
boundaries  of  that  Park  are  what  they  should  be  with  a  view  to  pre- 
serving tbe  natural  curiosities,  the  water  supply,  game,  fish,  etct 

Mr.  Greene.  No  ;  I  have  never  been  at  the  Park. 
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STATEMEHT  OF  W.  F.  SANDERS,  OF  HELENA. 

The  Chairman.  How  long  have  you  resided  in  Montana! 

Mr.  Sanders.  Twenty-six  years,  lacking  a  few  days. 

The  Chairman.  What  has  been  your  occupation! 

Mr.  Sanders.  I  have  been  mining,  farming,  practicing  law,  and  per- 
haps some  other  occupations  that  have  escaped  my  memory. 

The  Chairman.  Are  you  acquainted  with  the  whole  Territory! 

Mr.  Sanders.  Yes;  except  that  portion  which  is  occupied  by  In- 
dians, and  that  I  have  been  over  as  mnch  as  most  other  persons. 

The  Chairman.  Hag  your  attention  been  called  to  the  question  of 
preserving  the  timber  that  is  used  for  holding  the  snows  and  saving 
the  moisture,  and  at  the  same  time  allowing  people  to  cut  timber! 

Mr.  Sanders.  Yes ;  I  have  looked  over  the  difficulties  of  the  situa- 
tion considerably. 

The  Chairman.  What  system  would  yon  suggest  as  best  calculated 
to  preserve  the  timber  and  enable  the  people  to  have  what  they  need, 
and  at  the  same  time  secure  their  co-operation  in  carrying  out  the 
wishes  of  the  Government! 

Mr.  Sanders.  First,  as  to  the  co-operation  of  the  people.  That  is 
assured.  They  have  an  Interest  in  it  personally,  while  the  Government's 
interest  is  public.  We  have  laws  npon  the  statnte-books  denouncing 
very  severe  penalties  npon  anybody  who  puts  this  timber  in  peril  by 
leaving  fires  out — setting  out  tires  in  any  shape  to  burn  up  the  timber, 
which  is  the  great  cause  of  its  destruction  in  the  Territory.  There  has 
been  more  timber  burned  in  Montana  in  the  last  month  than  has  been 
nsed  by  the  people  for  twenty-five  years,  I  think.  And  what  has 
occurred  in  the  last  month  occurs  almost  every  year.  It  takes  the 
entire  summer  season  to  destroy  as  much  timber  as  was  destroyed 
during  the  month  of  July. 

Fires  result  very  frequently  from  lightning.  That  has'  occurred 
under  my  observation.  More,  however,  are  from  the  Indians  leaving 
oat  fires  and  setting  out  fires;  some  white  persons  do  that  too.  To 
punish  these  persons,  many  years  ago  a  law  was  passed,  I  do  not  re- 
member the  penalty,  and  we  have  printed  that  law  upon  cloth  and 
posted  it  upon  the  trees  along  the  highways  of  Montana.  I  mention 
this  fact  to  show  that  the  people  of  Montana  have  a  profounder  interest 
in  this  question  than  anybody  else  has. 

The  Chaihkan.  Does  the  timber  in  this  Territory  usually  grow  upon 
agricultural  land  T 

Mr.  Sanders.  There  is  practically  no  timber  npon  the  agricultural 
■  lands  of  Montana.  A  few  poplars  of  one  kind  and  another,  and  willows 
along  the  banks  of  the  streams,  are  all  the  trees  that  are  on  agricultural 
land,  and  cottonwood,  which  is  a  kind  of  poplar.  So  that,  speaking 
practically,  there  is  not  a  stick  of  timber  that  can  be  obtained  by  a 
citizen  of  Montana,  except  under  the  law  allowing  the  cutting  of  timber 
on  mineral  land.  Whether  the  destruction  of  timber  by  the  people  for 
their  own  use  over  this  area  is  greater  than  the  reproduction  of  it  by 
nature  I  can  not  answer.  I  thiuk  that  is  in  doubt.  There  are,  however, 
three  kinds  of  trees  growing  here  to  which  we  might  direct  your  atten- 
tion. There  is  what  we  call  the  lodge-pole  pine ;  the  scientific  name  E 
do  not  know.  It  grows  densely  and  like  wheat  in  a  field,  from  30  to 
70  feet  high,  and  is  from  6  to  10  inches  in  diameter.  There  is  pine 
proper,  and  there  is  also  a  kind  of  fir.  These  three  practically  furnish 
ail  the  timber  that  is  in  Montana.    The  Rocky  Mountains  are  an  up- 


198  IRRIGATION   AND   RECLAMATION   OF   AB1D    LANDS. 

heaved  rock,  covered  with  a  very  thin  layer  of  drift,  on  which  these 
trees  grow.  They  demand  moisture  and  fertility  to  supply  them,  and 
when  they  get  so  dense,  so  large,  that  the  supply  is  not  adequate,  they 
die,  fall  down,  become  dry  and  feed  the  flames  that  destroy  the  timber 
that  jb  healthy.  Those  tires  do  more  to  destroy  the  timber  than  the 
people  do. 

From  this  point  west,  traveling  throagh  the  forests  of  pine  and  fir 
and  cedar,  an  observing  person  will  find  that  a  great  many  trees  have 
fallen  and  are  lying  apon  the  ground.  If  that  person  will  examine 
them,  be  wdl  find  that  they  are  decayed  inside.  And  then  yon  go  and 
chop  down  trees  for  saw-logs  or  any  purpose  tor  which  they  are  needed, 
and  you  will  frequently  find  them  in  the  same  condition — decay ed  inside. 

The  Chairman.  Would  cutting  out  the  other  trees  and  cleaniug  off 
the  ilead  ones  make  the  fires  less  liable  to  occur  1 

Mr.  Sanders.  Unquestionably.  Nature  has  not  revealed  any  more 
to  me  than  she  has  to  anybody  else;  but  it  is  perfectly  apparent  that 
those  trees  decay  because  they  lack  some  nutrition.  That  you  will  find 
in  trees  of  various  sizes. 

The  Chairman.  Do  the  trees  grow  very  closely  together  t 

Mr.  Sanders.  Yes,  they  grow  closely  together,  i  am  speaking  of  the 
larger  trees.    It  is  a  dense  forest. 

The  Chairman.  Then  they  drop  down  and  become  dry  woodf  Do 
they  rot  rapidly} 

Mr.  Sanders.  They  remain  there  a  long  time.  The  country  is  very 
dry,  and  the  trees  full  of  resinous  substance,  and  they  feed  the  flames 
easily. 

The  Chairman.  Suppose  the  Government,  instead  of  having  secret 
agents,  should  have  timber  agents  with  convenient  districts  under  their 
control  to  regulate  the  cutting  of  timber,  to  carry  out  instructions  and 
allow  the  people  to  have  what  timber  they  want  at  a  nominal  price,  re- 
serving the  laud — to  have  no  land  for  sale — and  imposing  upon  the  peo- 
ple the  condition  that  they  should  remove  the  dead  trees  and  preserve  the 
underbrush — these  timber  agents  to  be  men  who  live  in  the  different  com- 
munities and  known  to  the  people,  could  there  be  more  done  than  is  now 
done  to  preserve  the  forests  t 

Mr.  Sanders.  I  have  reflected  upon  this  question  in  all  its  aspects. 
In  the  first  place,  I  believe  that  everybody  who  goes  upon  the  public 
domain  and  cuts  a  tree  should  be  held  responsible  under  penalties  to 
take  care  of  the  limbs  and  see  that  they  are  destroyed,  so  that  they 
may  not  feed  the  fires. 

The  Chairman.  What  would  you  think  about  a  condition,  where  they 
are  cutting  timber  for  mining  purposes,  to  compel  them  to  remove  the 
dead  timber  1 

Mr.  Sanders.  I  am  opposed  to  the  Government  turning  itself  into 
a  huckster-shop  by  selling  the  timber.  1  think  the  people  shonld  be 
free  to  go  there,  provided  they  obeyed  certain  regulations  which  should 
be  made.  I  think  the  people  of  Montana  would  exercise  sufficient  es- 
pionage over  citizens  who  went  there,  and  that  it  would  not  be  unjust 
to  them  if  the  Government  had  individuals  there  to  see  that  the  regu- 
lations were  enforced. 

The  Chairman.  Would  you  have  a  certain  officer  there  to  look  after 
the  district  or  an  agent  sent  ouU     What  would  be  the  best  scheme! 

Mr.  Sanders.  It  might  be  that  you  could  not  get  anybody  here  to 
take  the  place ;  bo  that  you  would  do  better  to  import  them. 

The  Chairman.  Would  Buch  a  place  be  unpopular  out  here! 

Mr.  Sanders.  Not  at  all. 
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Senator  Plumb.  The  question  theSenatorriesires  toput  is  this:  Ton 
have  a  system  which  permits  yon  to  take  timber  for  certain  purposes, 
aud  if  the  question  arise  whether  or  not  it  is  taken  for  this  purpose  the 
man  who  takes  the  timber  is  liable  to  prosecution  by  some  agent  who 
may  take  the  view  that  he  should  be  prosecuted,  and,  therefore,  who- 
ever cuts  timber  is  running  a  certain  risk ;  because  the  Government 
maintains  agents  here  who  are  bound  to  do  something  to  earn  their  sal- 
aries, and  frequently  they  recommend  prosecntions  that  can  not  be 
maintained.  Suppose  we  substitute  for  that  system  one  that  will  per- 
mit everybody  to  have  the  timber,  who  may  want  it  for  bis  own  use,  at 
a  price  which  will  repay  the  cost  of  administering  the  system,  and  limit 
the  cutting  of  timber  to  the  amount  that  the  person  may  need — make 
the  whole  thing  legitimate — do  you  think  that  would  be  preferable  to 
the  system  which  is  now  in  operation?  Do  yon  think  the  latter  would 
be  more  acceptable  to  the  people  than  to  have  the  present  one  with  the 
risk  they  are  running  1 

Mr.  Sanders.  A  thousand  fold. 

The  Chairman.  Ton  are  in  favor  of  a  system  whereby  the  Govern- 
ment shall  regulate  the  cutting  of  timber,  so  that  a  sufficient  amount  of 
nndergrowth  can  be  preserved  to  keep  up  the  forests,  and  you  would 
not  recommend  the  selling  of  auy  timber  land  where  agriculture  can  be 
pursued,  but  would  keep  it  as  it  is  I 

Mr.  Sanders.  No;  1  do  not  wish  to  legislate  against  rich  men;  but 
I  do  not  know  any  way  of  preventing  rich  men  cutting  any  more  timber 
than  the  poor  man.  There  is  another  regulation  that  has  been  enforced 
with  strictness  and  almost  cruelty.  I  do  not  see  why  the  timber  in 
Idaho  should  not  be  brought  into  Montana. 

The  Chairman.  You  would  allow  a  free  cutting  of  the  timber  under 
snch  regulations  as  would  allow  the  forest  to  grow  up  again  and  to  take 
it  anywhere  in  the  United  States! 

Mr.  Sanders.  Yes;  that  is  what  prosecutions  have  rested  upon,  and 
it  has  done  more  to  demoralize  and  wreck  public  joBtice  than  any- 
thing else.  It  is  not  good  to  enforoe  a  taw  that  is  against  the  sense  of 
tostice.  While  in  these  prosecutions  they  have  been  able  to  prove  that 
this  timber  was  cut,  they  have  been  unable  to  prove  that  it  was  on 
mineral  land;  and  the  juries  will  find  according  to  the  proof.  They  do 
not  believe  in  the  system,  and  it  seems  to  us  petty  tor  a  Governmen 
with  60,000,000  of  people  to  go  around  huckstering  its  wood. 

The  Chairman.  In  regard  to  irrigation— yon  have  traveled  over  this 
Territory  and  are  familiar  with  its  topography. 
Mr.  Sanders.  Yes. 

The  Chairman.  Would  the  settlement  of  the  conntry  be  materially 
advanced  if  we  had  surveys  showing  where  reservoirs  could  be  made 
and  where  the  ditch  lines  wonld  be,  with  estimates  of  the  cost  of  con- 
structing them,  so  that  the  people  could  understand  the  situation  I 
Mr.  Sanders.  Very  much. 

The  Chairman.  Could  the  population  be  largely  increased  before 
the  inauguration  of  the  great  enterprise  of  utilizing  the  waters  of  such 
rivers  as  the  Yellowstone  and  Missouri  t  Gould  much  be  done  by  the 
people  themselves  1 

Mr.  Sanders.  Yes;  considerable  could  be  done  by  the  people. 
The  .Chairman.  Then  we  may  posti>oite  the  discussion  of  who  shall 
do  the  great  work  until  we  can  see  what  we  have  to  utilize — until  we 
shall  have  ascertained  what  the  people  themselves  can  utilize. 

Mr.  Sanders.  In  the  light  of  economy  I  think  these  reservoirs  should 
fee  one  above  another  iu  lateral  streams.     It  is  easy  to  take  the  water 
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around  to  a  lateral  stream  where  there  is  a  good  place  for  a  reservoir. 

The  Chairman.  And  in  lateral  valleys  1 

Mr.  Sanders.  Yes. 

The  Chairman.  That  is  a  question  for  an  engineer.  Bnt  when  these 
places  are  established  the  people  will  have  good  places  to  settle  in. 

Mr.  Sanders.  I  have  jnst  reported  from  the  Tongue  River,  where 
the  water  is  brought  from  the  Big  Horn  Mountains,  and  where  the  finest 
crops  of  corn,  timothy  hay,  wheat,  barley,  and  oats  grow,  such  as  I  have 
not  seen  anywhere  in  Montana.  That  is  in  northern  Wyoming.  I  was 
surprised  that  they  got  the  water  np  there,  and  at  the  wonderful  fer- 
tility that  the  hill-tops  manifested  after  they  got  it  there.  I  do  not  know 
a  given  lesson  in  irrigation  that  is  of  more  interest  than  the  Tongne 
Biver. 

Senator  Plumb.  Have  yon  ever  been  in  the  Park  f 

Mr.  Sanders.  Yes. 

Senator  Plumb.  Suppose  we  determine  to  maintain  it  as  a  park,  as  a 
place  of  resort  for  the  purpose  of  the  preservation  of  the  natural  objects 
of  curiosity,  would  you  suggest  its  extension  T  When  I  speak  of  natural 
objects  of  curiosity,  I  include  the  headwaters  of  the  streams,  game,  and 
fish. 

Mr.  Sanders.  I  am  quite  reconciled  to  the  extinction  of  the  rattle- 
snake, buffalo,  and  such  animals  as  that. 

Senator  Plumb.  I  am  speaking  of  keeping  it  up.  Suppose  wederer- 
mine  to  keep  the  Park  np  as  a  place  of  resort  for  the  purpose  of  keep 
ing  these  natural  curiosities  aud  preserving  the  headwaters  of  these 
streams  for  the  fish,  game,  and  so  on,  would  it  be  desirable  to  enlarge 
it! 

Mr.  Sanders.  I  do  not  know  of  any  portion  of  the  public  domain 
surrounding  the  National  Park  the  occupancy  of  which  would  imperil 
the  usefulness  of  the  Park  in  the  particulars  to  which  you  refer.  Cer- 
tainly the  boundaries  of  the  National  Park  contain  nearly  all  the  objects 
of  natural  curiosity  that  there  are  in  the  country  except  the  mountains. 

Senator  Plumb.  Would  there  be  any  greater  water  supply  by  the 
extension  of  the  Park,  so  as  to  cover  more  fully  the  sources  of  that 
water  supply  and  prevent  their  being  diverted,  and  thereby  made  more 
accessible  and  useful  to  the  people  of  the  valley? 

Mr.  Sanders.  The  occupancy  of  the  public  domain  tends  somewhat 
to  destroy  trees,  and  therefore  limits  the  water  supply.  The  headwaters 
of  the  Snake  Biver  drains  very  considerable  forests,  and  the  extension 
of  the  National  Park  or  any  other  form  of  reservation  over  them  to 
preserve  the  timber  would  be  of  some  use.  But  I  think  that  country 
contains  fine  valleys  and  is  to  some  extent  largely  occupied. 

The  Chairman.  Would  it  be  injured  by  erecting  small  dams,  so  as  to 
raise  the  lakes  somewhat  to  increase  the  storage  of  water!  Could  it  be 
done  there  without  injury  to  the  Park! 

Mr.  Sandebs.  I  think  it  would  help  the  Park  to  enlarge  the  lakes. 

The  Chairman.  You  would  have  to  draw  them  off  during  the  irri- 
gating seasons  somewhat! 

Mr.  Sanders.  I  do  not  see  how  that  would  injure  anything. 

The  Chairman.  Have  you  made  any  estimate,  in  passing  over  this 
country,  of  the  comparative  amount  of  land  that  might  be  irrigated 
and  of  the  area  that  could  not  be! 

Mr.  Sanders.  I  have  not  done  so  in  exactly  that  form.  I  took  occa- 
sion about  fifteen  years  ago,  in  response  to  some  inquiries,  being  pretty 
familiar  with  the  topography  of  the  country,  to  divide  the  country  up 
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into  fractions  of  six,  saying  that  one-sixth  was  agricultural  practically ; 
two-sixths  more  agricultural  with  sufficient  expenditure  of  money. 

The  Chairman.  That  is,  was  susceptible  of  irrigation  t 

Mr.  Sanders.  Yes.  And  a  sixth  of  it  mineral,  and  a  sixth  of  it 
timber,  and  a  sixth  of  it  useless,  if  I  remember  right.  That  is  the  way 
I  took  it  then.  I  think  I  should  revise  those  figures  now ;  but  I  made 
them  then  as  the  result  of  my  best  judgment. 

The  Chairman.  From  my  observation  I  hardly  think  they  would 
need  very  much  revision.    1  have  been  over  the  Territory, 

Mr.  Sanders.  I  made  those  figures  with  some  care. 

Senator  Plumb.  Mineral  land  is  also  timber  laud  to  some  extent,  is 
it  not  1 

Mr.  Sanders.  There  is  really  mineral  land  wherever  there  is  timber 
as  a  rule.  Of  course  there  is  some  mineral  everywhere  in  the  Territory. 
It  is  very  hard  to  break  off  a  sock  within  200  miles  of  this  Territory 
without  on  close  examination  finding  some  gold  in  it. 

STATEMENT  OF  WALTER  W.  DE  LACY,  OF  HELENA. 

The  Chairman.  How  long  have  yon  resided  in  Montana! 

Mr.  De  Laoy.  Thirty  years. 

The  Chairman.  Have  you  traveled  over  it  pretty  extensively  f 

Mr.  De  Lacy.  Yes ;  I  have  been  over  it  considerably. 

The  Chairman.  What  has  been  yonr  occupation  1 

Mr.  De  Lacy.  Surveyor  and  civil  engineer. 

The  Chairman.  You  have  made  estimates  of  the  amonnt  of  land  that 
could  be  irrigated  and  that  that  could  not,  have  you  1 

Mr.  De  Laoy.  Yes.  I  do  not  so  mach  know  about  what  could  not,  as 
about  what  could  be  irrigated. 

The  Chairman.  You  do  not  know  but  what  there  might  be  more  irri- 
gated than  you  anticipated  1 

Mr.  De  Lacy.  Yes.    There  might  be  more. 

The  Chairman.  But  what  could  be  irrigated  yon  estimate  at  about 
how  much  t 

Mr.  De  Lacy.  About  20,000,000  acres. 

The  Chairman.  You  do  not  pretend  to  say  but  what  that  might  be 
largely  increased  by  going  on  the  other  side  of  the  mountain  * 

Mr.  De  Lacy.  Yes.     It  might  be. 

The  Chairman.  Did  yon  include  in  that  area  of  20,000,000  acres  any 
land  except  that  that  would  lie  comparatively  smooth  and  level  f 

Mr.  De  Laoy.  Only  the  table-land. 

The  Chairman.  Yon  did  not  inclnde  in  that  the  slopes  of  bills  and 
rolling  lands  t 

Mr.  De  Lacy.  No. 

The  Chairman.  Those  might  be  irrigated,  might  they  not,  by  ter- 
racing, when  the  population  became  dense? 

Mr.  De  Lacy.  Yes,  but  I  did  not  include  those. 

The  Chairman.  If  a  policy  of  terracing  the  h  ills  were  pursued,  that 
area  would  be  much  increased,  would  it  not? 

Mr.  De  Laoy.  Yes.  I  will  say  this  much  in  relation  to  that  subject : 
that  in  a  great  many  places  the  ground  at  the  foot  of  the  hills  is  very 
valuable  ground  for  one  reason,  that  it  is  apt  to  be  very  good  soil,  and 
it  is  not  so  liable  to  frost  as  that  which  is  in  the  bottoms.  I  know  that 
in  the  Bitterroot  Valley — which  was  the  earliest  settled,  it  being  set- 
tled iu  1842 — when  people  first  came  here  they  planted  wheat  in  abuu- 
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dance  and  they  lost  their  crops  very  shortly  by  fronts.  Afterward  they 
planted  their  crops  on  the  bench  lands  on  the  foot-liilU,  and  there  they 
found  the  lands  infinitely  better,  and  saved  their  crops.  That  has  been 
the  experience  in  that  valley  ever  since. 

The  Chairman.  What  would  you  say  for  the  general  water  supply 
of  this  Territory ;  is  it  extensive  or  not  f 

Mr.  Dk  Lact.  I  would  say  that  it  is  very  good  in  some  parts.  In 
the  western  part  it  is  generally  very  good,  and  that  is  a  very  dry  coun- 
try; but  the  water  supply  is  generally  good ;  better  than  some  countries 
that  I  have  seen. 

The  Chairman.  You  have  quite  a  district  of  high  mountains  that 
catches  the  snow  t 

Mr.  1)k  Lacy.  Yes.  And  there  are  a  great  many  small  streams  as 
well  as  large  ones. 

The  Chairman.  What  is  your  observation  as  to  the  result  of  irriga- 
tion in  producing  crops  T 

Mr.  Db  Laoy.  The  result  of  my  observation  has  been  that  yon  can 
not  produce  anything  here  that  is  worth  talking  about  without  irrigation. 

The  Chairman.  With  it,  what  Buccceas  is  there  1  Where  it  is  prop- 
erly conducted  and  the  water  is  put  ou,  Dot  too  much  or  too  little  1 

Mr.  Ob  Lact.  Tbe  irrigation  in  such  cases  is  very  successful.  That 
is  to  say,  it  makes  a  sure  and  certain  crop. 

Tbe  Chairman.  And  bow  is  it  as  to  the  quantity  or  amount  of  the 
cropt 

Mr.  De  Lact.  It  makes  a  very  large  crop. 

Tbe  Chairman.  How  are  the  hills  as  to  furnishing  pasture  for  stock  t 

Mr.  Db  Lact.  They  are  very  good  indeed.  I  would  remark  that  the 
bills  are  almost  indispensable  for  sbeep-raising,  because  tbey  are  s 
winter  supply.  The  wind  blows  the  snow  away  from  the  hills,  and  tbe 
consequence  is  that  the  sheep  can  go  up  there  and  feed ;  so  can  horses. 
Cattle  usually  do  not  do  that. 

The  Chairman.  There  is  more  food  for  cattle,  sheep,  and  stock  in 
summer  than  in  winter,  of  course  T 

Mr.  Db  Lact.  Yes. 

The  Chairman.  Suppose  you  bad  the  valleys  cultivated  and  the 
arable  land  under  cultivation  so  that  you  had  ample  feed  for  your  stock 
for  market  and  ample  feed  for  the  winter,  would  not  the  amount  of 
stock  that  could  be  raised  be  largely  increased  T 

Mr.  De  Lact.  Yes. 

The  Chairman.  Using  these  hills  for  the  summer  T 

Mr.  Db  Lact.  Yes;  using  the  bills  for  the  summer.  And  it  would 
be  very  much  increased  by  irrigation,  because  there  would  be  so  iubcIi 
more  meadow-laud.  I  have  never  been  engaged  in  agriculture,  bat  I 
have  been  engaged  in  sheep  farming.  You  can  take  almost  any  bench- 
land — I  do  not  care  what  it  is — and  irrigate  it,  and  it  will  produce  in 
this  Territory  Kentucky  blue-grass. 

The  Chairman.  Without  sowing  T 

Mr.  De  Lact.  Without  sowing. 

The  Chairman.  Would  it  come  up  naturally 

Mr.  De  Lact.  Yes.     It  comes  up  naturally. 

Tbe  Chairman.  Then  you  say  that  by  irrigating  this  land  inthisTer- 
ritory  it  will  produce  spontaneously  Kentucky  blue  grass  T 

Mr.  De  Lact.  Yes.  It  has  done  it,  I  know.  It  did  it  where  I  was. 
1  know  that  we  could  get  very  large  crops.  If  it  was  not  Kentucky 
blue-grass,  it  was  a  grass  exactly  like  it. 

The  Chairman.  It  is  equally  nutritious  I 
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Mr.  De  Lacy.  Yob.  It  is  equally  nutritions.  Timothy  grass  would 
also  grow. 

The  Chairman.  But  that  has  to  be  sowed,  I  suppose? 

Mr.  Dk  Laoy.  Yes.    That  would  have  to  be  sown. 

The  Chairman.  It  does  now  grow  spontaneously  t 

Mr.  Db,  Lacy.  No. 

The  Chairman.  That  is  a  very  important  statement,  that  these 
benches  when  irrigated  will  produce  Kentucky  blue-grass  without  the 
seed  being  sown,  or  a  grass  equally  nutritious. 

Mr.  W.  0.  Childs.  1  can  confirm  that  statement.  You  can  see  it  if 
you  take  a  pleasant  ride  6  miles  east  of  here. 

Senator  Plumb.  It  comes  up  spontaneously,  does  it  1 

Mr.  Childs.  Yes;  it  is  hardly  bine-grass,  but  "blue -joint,"  as  it  is 
called. 

Mr.  De  Lacy.  They  told  me  it  was  bine-grass,  and  I  thought  it  was. 

Senator  Plumb.  What  is  the  difference  between  that  and  Kentucky 
blue-grass  T 

Mr.  Childs.  This  is  much  better  than  the  Kentucky  blue-grass. 

Senator  Plumb.  What  is  the  difference  in  its  features;  what  peculi- 
arities distinguish  it  from  Kentucky  blue-grass! 

Mr.  Childs.  In  die  early  growth  of  blue-joint,  when  it  first  comes  up 
in  the  spring,  or  at  any  time  in  the  year  when  it  receives  moisture,  it 
has  a  very  close  resemblance  and  appearance  to  Kentucky  blue-grass, 
but  as  it  advances  in  growth  it  gets  to  be  perhaps  20  inches  loug,  anil 
has  more  the  appearance  of  a  field  of  growing  grain.  There  is  a  seed 
which  it  produces.  Stock  prefer  it  to  oats;  it  looks  very  much  like 
grain.  I  think  yon  will  find  the  testimony  universal  that  stock  grazing 
upon  blue-joint  or  bunch-grass,  which  in  the  opinion  of  most  people  is 
but  a  larger  or  more  rank  growth  of  blue  joint,  will  fatten  almost  as 
readily  as  they  will  when  stall-fed. 

Of  course  this  season  has  been  very  dry.  I  spoke  of  this  grass  as  be- 
ing seen  within  6  miles  of  here,  and  I  did  so  because  in  that  place  I  own 
the  right  of  way,  and  it  has  not  been  grazed  on  for  three  years,  so  that 
you  can  see  the  grass  growing  in  its  normal  state.  You  will  see  there 
the  condition  that  Mr.  De  Lacy  has  mentioned.  And  while  I  do  not  call 
it  blue-grass  and  do  not  understand  him  to  call  it  Kentucky  blue-grass, 
it  certainly  is  very  similar) 

Mr.  De  Laoy.  This  that  I  speak  of  was  very  similar  indeed  in  ap- 
pearance to  the  Kentucky  blue-grass,  and  the  man  I  had  with  me  called 
it  that. 

Senator  Plumb.  Does  the  irrigation  require  to  be  kept  up — that  is, 
is  it  necessary  to  keep  the  water  on  the  land  1 

Mr,  Childs.  This  grass  does  not  grow  unless  supplied  with  moisture. 
It  is  true  that  quite  a  growth  obtains  when  there  is  a  rainy  season,  but 
Mr.  De  Lacy  and  myself  are  personally  acquainted  with  a  section  of 
the  country  in  the  eastern  part  of  the  Territory,  where  I  can  construct 
a  ditch  and  supply  that  grass  with  water  amply,  and  cut  a  ton  and  a 
half  of  it  to  the  acre  on  a  tract  embracing  perhaps  60  or  100  acres. 

The  grass  can  be  seen  there  in  its  normal  state,  although  not  so  pro- 
fuse now  as  it  sometimes  is,  because  this  has  been  a  very  dry  season 
and  there  has  been  a  lack  of  moisture. 

Senator  Plumb.  Is  it  entirely  different  as  a  species  from  the  ordinary 
bunch-grass  of  the  prairie  f 

Mr.  Childs.  I  will  not  say  entirely  different.  I  have  just  remarked 
that  in  the  opinion  of  many  the  bunch-grass  and  the  blue-joint  are 
identical,  except  that  the  bunch-grass  is  of  a  more  rank  growth.     It 
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grows  stronger  anil  grows  in  bunches  here  and  there,  whereas  the  blue- 
joint  covers  the  ground  very  much  thicker  than  the  bunch-grass. 

Senator  Plumb.  It  does  not  make  a  sward  1 

Mr.  Childs.  No,  sir,  and  I  think  that  observation  will  confirm  the 
statement  that  cultivated  fields  of  timothy  will  in  the  course  of  five  or  six 
years  tend  to  produce  a  grass  very  similar  to  this  bine-grass.  The  first 
year's  cutting  or  the  second  year's  cutting  is  a  coarse  rauk  growth,  and 
the  third  year  and  each  succeeding  year  the  timothy  assumes  a  finer  and 
thicker  growth.  It  may  be  only  a  fancy  of  mine,  bnt  it  seems  to  me  as 
if  it  were  tending  toward  blue-joint 

Senator  Plumb.  How  many  years  in  succession  have  yon  known  this 
land  to  yield  crops  by  means  of  irrigation  t 

Mr.  Childs.  To  my  personal  knowledge  eighteen  years. 

Senator  Plumb.  Bach  year  I 

Mr.  Ohtlds.  Yes. 

Senator  Plumb.  Has  it  seemed  to  lose  any  of  its  fertility  in  that 
timet 

Mr.  Childs.  No. 

Senator  Plumb.  Has  the  land  been  manured  or  anything  given  back 
to  it  besides  what  1b  taken  away  t 

Mr.  Childs.  In  some  instances.  It  has  been  said  that  Montanaland 
does  not  need  any  manure.  But  my  opinion  is  that  it  will  astonish  peo- 
ple when  it  is  manured.  If  yon  take  a  field  of  30  or  40  acres  and  let 
one  portion  of  it  be  deprived  of  manure  and  another  portion  be  man- 
ured, yon  can  distinguish  the  results  readily.  Another  thing,  manuring 
of  the  land  very  largely  takes  the  place  of  moisture.  In  other  words, 
land  which  has  been  manured  will  do  very  much  better  without  moist- 
ure than  that  which  has  been  manured. 

The  Chairman.  Manure  preserves  the  moisture,  does  it  not! 

Mr.  Childs.  Yes. 

The  Chairman.  And  it  prevents  evaporation  1 

Mr.  Childs.  Yes. 

Senator  Plumb.  What  quantity  of  water  do  you  deem  proper  for  irri- 
gation T 

Mr.  Childs.  In  making  any  statement  concerning  the  amount  of  wa- 
ter required  for  the  purpose  of  irrigating  an  acre  of  land  I  always  like 
to  make  a  qualification,  and  I  do  so  now,  Th'at  is  to  say,  what  is  termed 
a  half  of  a  miner's  inch,  if  it  is  at  your  command  whenever  the  land 
demands  irrigation  and  you  use  it  with  good  judgment,  is  ample;  pro- 
vided the  land  immediately  to  be  irrigated  is  furnished  with  that  amount 
of  water  whenever  the  demand  for  irrigation  exists.  Bnt  in  practice  it 
would  be  necessary  to  have  as  a  rule  2  inches  to  the  acre,  because  roost 
laud  that  is  supplied  with  water  for  irrigation  is  supplied  by  ditches  that 
are  froiul  to  5  and  6  miles  in  length,  and  the  water  in  traveling  from  its 
source,  while  being  taken  from  the  river  to  the  lands  to  be  irrigated,  is 
subject  to  a  great  deal  of  evaporation  as  well  as  to  seepage  or  soaking 
into  the  land.  So  that  I  think  that  for  every  2  inches  that  start,  from 
a  stream  to  travel  through  an  irrigating  ditch  of,  say,  3  miles  length, 
before  it  reaches  the  land  to  be  irrigated,  an  inch  and  a  half  of  it  is  lost 
on  account  of  bad  management,  by  not  providing  the  proper  means  to 
prevent  loss  from  evaporation  and  from  seepage. 

Then,  again,  a  very  large  amount  of  loss  is  sustained  by  the  fact  that 
the  conditions  are  such  that  a  man  has  to  allow  the  water  to  run  through 
these  ditches  whether  he  needs  it  or  not;  and  when  it  is  not  being 
used  it  runs  to  waste,  which  in  my  opinion  constitutes  two-thirds,  if 
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not  a  larger  portion,  of  the  time  that  the  water  is  running  through  the 
ditch. 

Senator  Plumb.  How  would  yon  protect  against  evaporation  1 

Mr.  Childs.  Where  the  water  is  taken  from  a  stream  or  reservoir, 
and  has  to  be  conducted  a  great  distance  to  reach  lands  sought  to  be 
irrigated,  let  it  be  conducted  in  boxes  or  pipes  or  other  means  that  will 
accomplish  the  same  purpose.  Box  flumes  would  help  the  purpose 
very  materially.  It  is  well  known  to  every  one  here  that  last  month,  I 
think  it  was,  there  was  a  shortage  of  water,  and  in  fact  there  is  now, 
in  the  supply  to  this  city. 

The  owner  of  one  system  of  water  supply  here  (Mr.  Hill)  had  as  his 
private  property  a  lake  called  Park  Lake,  some  20  miles  distant  from 
here.  That  lake  contained,  estimating  the  contents  by  its  known  area 
and  depth,  about  3,000,000  cubic  feet  of  water,  or  nearly  so.  In  his 
effort  to  bring  it  here  to  his  reservoir  which  supplies  the  system  iu  the 
city,  he  told  me  that  he  made  an  opening  so  as  to  allow  the  flow  of 
600  miner's  inches,  in  an  effort  to  have  it  travel  down  the  ditch  26 
miles  long,  to  reach  the  reservoir.  That  water  did  not  get  to  more  than 
3  miles  from  town  before  it  had  disappeared  by  evaporation  and  soaking 
into  the  ditch,  as  the  ditch  had  not  been  used  for  several  years. 

That  would  show,  of  course,  a  very  great  loss  from  evaporation  and 
seepage  into  the  ground. 

Senator  Plumb.  Does  not  a  ditch  generally  improve  by  reason  of  the 
silt  in  the  bottom  of  it  becoming  water-proof  1 

Mr.  Childs.  In  some  cases  it  does,  but  still  the  water  soaks  through. 
In  most  cases  these  ditches  travel  through  sand  and  gravel. 

The  Chairman.  What  is  the  proportionate  loss  between  a  large  ditch 
and  a  small  onet    Of  course  you  can  not  give  the  exact  proportion. 

Mr.  Childs.  A  large  ditch,  of  course,  would  have  a  larger  evaporat- 
ing surface,  and  therefore  would  involve  a  greater  loss. 

The  Chairman.  Ton  think  a  large  one  would  lose  more,  proportion-, 
ately,  than  a  small  one  would? 

Mr.  Childs.  From  evaporation — yes. 

The  CHAIRMAN.  From  evaporation  and  seepage  taken  together;  how 
is  it  t 

Mr.  Childs.  I  would  hardly  be  prepared  to  answer  that. 

The  Chairman.  In  the  experience  of  California,  where  ditches  have 
been  in  use  from  10  to  70  miles  long,  it  was  ascertained  that  the  loss  was 
much  less,  proportionately,  where  there  was  a  large  flume  than  a  little 
flume.  That  was  ascertained  in  practice,  universally,  in  California,  and 
I  suppose  the  same  thing  would  apply  here. 

Mr.  Childs.  I  am  not  positive  as  to  how  that  would  be. 

The  Chairman.  I  want  to  finish  the  examination  of  Mr.  De  Lacy 
now.  You  have  surveyed  much  of  the  Territory,  I  understand,  Mr.  De 
Lacy  f 

Mr.  De  Laot  (resuming).  Yes ;  much  of  it. 

The  Chairman.  And  that  brought  yon  to  travel  over  the  mountains  t 

Mr.  De  Lacy.  Yes. 

The  Chairman.  What  have  yon  to  say  of  the  facilities  of  making 
reservoirs  to  store  water  high  up  in  the  mountains  and  in  the  mountains 
generally,  whether  high  or  low  f 

Mr.  Dv.  Lacy.  The  opportunities  are  very  great.  I  think  there  are 
hardly  any  regions  of  the  country  in  this  western  section  where  the 
finest  reservoirs  coold  not  be  had. 

The  Chairman.  Could  they  be  made  cheaply  1 

Mr.  De  Lacy.  Yes. 
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The  Chairman.  And  without  the  erection  of  costly  damsf 

Mr.  De  Laoy.  Yes;  without  the  erection  of  costly  dams.  There  is  a 
peculiarity  among  the  mountains  here ;  they  are  smooth  on  the  tramniit. 
When  you  come  down  from  one  place  to  another  they  are  smooth.  I 
know  that  from  the  fact  that  1  have  taken  pack  trains  on  the  summit 
of  the  mountains,  and  following  the  summit  all  the  way  down  for  an  far 
as  200  miles  at  one  time  without  a  trail,  camping  over  night  at  one  of 
those  depressions  where  1  would  find  a  meadow,  and  on  either  side 
there  would  be  water.  I  had  the  best  kiud  of  a  camp.  Going  down  on 
the  sides  of  the  mountain  you  may  perhaps  immediately  come  to  a 
canon. 

The  Chairman.  Ib  that  true  of  all  mountain  ranges,  that  they  have 
a  considerable  area  of  flat  land  and  lakes  and  places  where  the  water 
would  be  kept  back  1 

Mr.  Be  Lacy.  Yes. 

The  Chairman.  And  that  would  be  so  in  the  snowy  region  where 
you  could  keep  it  longer  f 

Mr.  De  Lacy.  Yes.  It  is  very  common  in  these  ranges  to  have  small 
lakes  below  the  summit,  or  just  immediately  below.  The  water  to  of  s 
very  intense  blue.  They  have  a  natural  dam  right  at  the  mouth.  In 
some  instances  yon  find  the  same  thing  bnt  with  the  water  gone.  In 
that  case  the  dam  is  broken. 

The  Chairman.  By  cutting  down  so  that  you  can  get  all  the  water 
oot,  and  by  having  regulating  gates  in  the  mountains,  many  of  those 
streams  could  be  increased,  1  suppose  f 

Mr.  Br  Lacy.  Yes ;  very  much  increased,  indeed. 

The  Chairman.  Suppose  the  Government,  having  reserved  all  those 
places,  as  it  has  done,  and  reserving  the  right  of  way  for  those  ditches, 
should  survey  and  locate  them  and  map  them,  so  that  the  people  would 
know  where  they  were,  with  a  view  of  aiding  irrigation,  is  there  not  a 
vast  amount  of  land  that  could  be  cheaply  reclaimed  f 

Mr.  Be  Lacy.  Yob,  a  large  proportion  of  it. 

The  Chairman.  Before  you  would  deal  with  the  great  rivers  1 

Mr.  Be  Lacy.  Yes;  before  yon  would  need  to  deal  with  the  great 
rivers. 

The  Chairman.  What  do  you  say  as  to  the  value  of  these  surveys  in 
aiding  settlers? 

Mr.  Be  Lacy.  I  think  the  surveys  would  be  of  every  nse  in  the  world 
in  showing  settlers  just  what  they  could  do  and  what  can  be  done.  It 
is  just  like  anything  else.  A  man  will  go  and  settle  in  a  place  where 
he  sees  that  there  is  a  chance  to  make  money.  It  may  not  be  such  im- 
mediately, but  it  will  be  in  time.  People  will  take  chances  if  the 
chances  are  not  too  remote. 

The  Chairman.  Isn't  it  a  fact  that  the  people  generally  who  live  in 
the  mountain  regions  are  ignorant  of  the  topography  of  the  mountains 
around  them  t 

Mr.  Br  Lacy.  Yes. 

The  Chairman.  You  have  seen  people  contending  about  water  and 
water  rights  when  with  a  very  little  trouble  and  the  expenditure  of  a 
very  little  money  they  could  have  plenty  of  water  t 

Mr.  De  Lacy.  Yes. 

The  Chairman.  That  is  very  common,  is  it  notf 

Mr.  De  Laoy.  Yes,  very  common. 

The  Chairman.  I  have  settled  many  neighbors'  disputes  abont 
water  by  directing  my  clients  to  go  up  a  little  higher  and  get  water. 
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Mr.  De  Laoy.  That  could  be  done  in  very  many  cases  where  it  is 
not  done,  where  they  are  disputing  about  the  water. 

The  Chairman.  It  is  going  to  cost  considerable  money  to  make 
these  surveys,  and  the  object  of  this  committee  is  to  ascertain  whether 
the  work  is  going  to  be  sufficiently  useful  to  the  people  to  warrant  the 
expense — whether  we  can  say  to  Congress  that  this  will  be  so  advan- 
tageous that  it  will  enable  the  people  to  get  homes. 

Mr.  De  Lacy.  There  is  no  doubt  that  the  surveys  will  be  of  the  very 
greatest  possible  utility,  and  would  increase  immigration.  They  will 
point  out  to  a  great  many  men  what  they  do  not  know  uow. 

The  Chairman.  It  is  difficult  for  an  individual  farmer  to  find  out 
foots  as  to  places  30, 10,  or  60  miles  away  from  biir,  or  as  to  places  on 
the  tops  of  mountains,  and  it  is  difficult  for  an  investigation  to  be  made 
in  regard  to  it. 

Hr.  De  Lacy.  Very  difficult 

The  Chairman.  It  is  beyond  the  reach  of  people  in  general  and  be- 
yond their  experience,  is  it  nott 

Mr.  De  Lacy.  Altogether  beyond  thetr  reach  and  experience.  In 
fact  people  do  not  always  understand  about  it  when  they  are  told  about 
it.  The  former  especially  is  not  so  apt  to  become  acquainted  with  the 
mountains  of  the  country  as  the  miner  is,  because  miners  are  all  the  time 
prospecting.  They  are  going  around  all  the  time  looking  for  minerals, 
and  they  have  developed  the  faculty  of  observation  keenly.  When  a 
miner  is  looking  for  minerals  he  is  looking  for  everything.  He  will  see 
the  chance  of  getting  water,  and  will  mentally  calculate  the  amount  of 
water  that  will  suit  his  purposes.  I  have  always  found  that  miners 
make  the  closest  calculations  of  any  class  of  people  that  I  kuow  of  in 
regard  to  such  matters. 

The  Chairman.  Is  it  not  the  fact  that  the  miner's  attention  was  called 
to  this  question  of  water  supply  at  great  altitudes  by  reason  of  his  find- 
ing mines  in  the  mouu tains  for  which  he  required  water,  whether  his. 
tuiue  was  a  quartz  or  a  placer  t  For  if  a  quartz  mine  he  wanted  water 
for  his  mill. 

Mr.  De  Laoy.  That  is  true. 

The  Chairman.  The  difference  between  the  former  and  the  miner  is 
that  the  miner  is  more  interested  in  looking  for  water  than  is  the  average 
former  T 

Mr.  Dx  Lacy.  Yes. 

Senator  Plumb.  Do  you  know  whether  in  the  valleys  along  these 
streams  there  is  a  flow  of  water  underground  f 

Mr.  De  Lacy.  I  think  in  many  iustances  there  is  where  there  is  gravel. 
I  think  there  are  a  great  many  streams  along  which  that  would  be  true. 
A  great  many  of  our  Btreams  are  running  dry  alternately ;  that  is  to  say, 
there  will  be  a  stream  of  water  for  a  mile  or  two,  then  the  water  will 
sink,  and  theu  it  will  reappear.  When  that  is  the  case  they  are  gen- 
erally on  a  loose  gravel  bed.  1  think  the  reason  of  that  is  that  the 
water  percolates  through  the  gravel  and  disappears,  and  then  for  some 
reason  comes  np  again.     That  is  very  common. 

Senator  Plumb.  A  rock  or  something  of  that  kind  may  force  it  up 
again  T 

Mr.  De  Lacy.  Yes. 

Senator  Plumb.  How  deep  is  the  water  in  these  valleys  f 

Mr.  Db  Lacy.  It  is  generally  found  at  bed  rock,  and  its  depth  differs 
with  the  depth  of  the  bed  rock.  In  a  great  many  of  the  streams  tbat  1 
am  acquainted  with,  tbat  are  apparently  dry,  1  think  that  reservoirs 
could  be  built  by  sinking  a  dam  down  to  bed  rock.    Frequently  you 
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will  see  a  stream  that  is  In  a  little  cation  or  perhaps  100  yards  or  so,  and 
tliu  stream  may  be  dried  ap  at  either  end  of  that  though  having  water 
above.  I  think  if  a  well  vere  pat  down  to  bed  rock  tbe  water  would 
be  forced  up  and  there  would  be  a  reservoir,  and  a  very  convenient  reser- 
voir. Those  places  would  be  especially  adapted  for  irrigation,  because 
the  stream  comes  there  aud  has  pot  very  high  banks. 

STATEMENT  07  HTRAJC  KNOWLES,  07  HELENA. 

Tbe  Chairman.  How  long  have  you  resided  in  this  Territory  I 
*    Mr.  Knowles.  Continuously  from  1868. 

The  Chairman.  You  have  been  over  the  Territory  pretty  generally, 
have  you  t 

Mr.  Knowles.  Yes. 

The  Chairman.  Have  you  observed  the  effect  of  irrigation  in  this 
Territory  T 

Mr.  Knowles.  I  have. 

Tbe  Chairman.  What  do  you  say  as  to  the  results  of  irrigation  t 

Mr.  Knowles.  Wherever  we  can  get  water  on  our  soil  it  will  pro- 
duce good  crops. 

The  Chairman.  What  State  were  you  from  originally  1 

Mr.  Knowles.  I  came  from  Iowa  to  Montana.  1  lived  in  Nevada  a 
number  of  years,  and  came  here  in  180S  permanently.  I  was  hen  is 
1866. 

Tbe  Chairman.  What  would  be  the  comparative  production,  say 
during  a  period  of  10  years,  between  irrigated  land  in  Montana  and  the 
best  land  in  lowat 

Mr.  Knowles.  I  will  state  this  in  relation  to  that :  Id  all  crops  where 
you  look  to  seed,  like  wheat,  oats,  or  barley,  this  soil,  if  irrigated,  will 
produce  a  better  crop  than  in  Iowa  or  Illinois. 

The  Chairman.  A  better  crop  than  their  best  crops  1 

Mr.  Knowles.  A  better  crop  than  they  average  in  Iowa  or  Illinois. 

The  Chairman.  Do  yon  have  frequent  failures  when  you  are  irrigat- 
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'.  Knowles.  We  have  once  in  a  while  something  that  is  hard  to 
account  for.  That  is  to  say,  we  have  some  seasons  a  better  crop  than 
we  have  in  others.  But  it  is  supposed  that  is  owing  to  a  lack  of  knowl- 
edge of  how  to  irrigate. 

The  Chairman.  There  is  danger  of  irrigating  too  much  T 

Mr.  Knowles.  Yes ;  and  irrigating  at  the  wrong  time. 

The  Chairman.  The  people  must  find  that  out  by  experience) 

Mr.  Knowles.  Yes ;  they  find  that  out  by  experience.  They  have 
not  found  out  that  it  is  not  proper  to  irrigate  at  certain  seasons— wben 
the  grain  is  in  a  condition  of  formation. 

The  Chairman.  With  a  view  to  a  chance  for  settlers  to  make  farms, 
suppose  we  bad  tbe  country  surveyed  with  reference  to  irrigation  t  Sup- 
pose we  knew  what  lands  could  be  irrigated  and  what  could  not,  and 
that  we  had  estimates  of  the  cost  of  constructing  reservoirs,  etc.,  do 
you  think  such  information  would  be  valuable  f 

Mr.  Knowles.  Yes. 

The  Chairman.  Do  yon  think  or  not  there  could  be  a  large  amount 
of  land  in  this  Territory  reclaimed  at  comparatively  little  expense  f 

Mr.  Knowles.  Ob,  yes ;  there  are  large  areas  of  land  that  could  be 
reclaimed.  In  passing  through  on  the  line  of  the  railroad  you  see  only 
a  very  small  portion  of  the  land  that  could  be  reclaimed  by  irrigation. 
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The  Chairman.  Have  yon  been  in  the  habit  of  traversing  the  moun- 
tains t 

Mr.  Knowles.  Yea;  in  early  days. 

The  Chairman.  Have  yon  noticed  that  most  of  the  mountain  streams 
head  in  flats,  lakes,  and  such  places,  and  discharge  in  narrow  gorges, 
where  water  could  be  kept  back  cheaply  1 

Mr.  Knowles.  Yes.  The  gorge  depends  upon  the  hardness  of  the 
rock,  tbe  strata  of  the  mountains.  Yon  are  speaking  about  these  lakes 
high  up  in  the  mountains.  At  a  point  immediately  west  of  Deer  Lodge, 
40  miles  from  here,  is  Mount  Powell.  From  the  summit  of  Mount  Powell 
yon  can  see  18  lakes  from  the  mountains,  and  yet  there  are  no  lakes  in 
the  valleys.  From  the  summit  of  Mount  Powell  can  be  seen  IS  lakes, 
some  of  them  a  mile  and  a  half  long,  and  some  of  them'  a  quarter  of  a 
mile.    They  all  can  be  utilized  in  the  way  yon  speak  of. 

The  Chairman.  And  some  of  them  at  trifling  expense. 

Mr.  Knowles.  Yes.  Well,  take  for  instance  Bock  Creek  Lake,  which 
is  used  as  a  reservoir  for  mining  purposes.  They  have  built  a  dam  there 
where  they  raise  the  water  for  about  20  feet.  There  they  can  mine  the 
whole  season  until  frost  comes. 

Tbe  Chairman.  Then  with  surveys  might  not  your  population  be 
largely  increased  without  considering  the  most  expensive  schemes  of 
taming  the  great  rivers  along  canals  1 

Mr.  Knowles.  Oh,  certainly.  Take  for  instance  around  Mount 
Powell.  That  water  comes  down  and  is  appropriated,  most  of  it  for 
irrigating  purposes,  and  some  for  mining  purposes.  That  water  comes 
down  in  a  rush  in  the  spring,  and  in  the  fall  of  the  year  or  in  summer, 
in  July,  there  is  not  water  enough  to  irrigate  the  land  that  is  under 
cultivation.  It  is  so  with  Warm  Spring  Creek  and  Race  Track  Creek. 
If  that  water  were  retained  at  the  head  in  these  lakes  by  means  of  a 
dam  or  gate  that  could  be  opened,  we  could  probably  irrigate  twice  as 
much  land  as  is  now  irrigated  along  those  streams. 

The  Chairman.  Then  is  not  the  first  thing  to  be  done,  not  ouly  by 
the  people  of  this  Territory  but  by  the  other  States  and  Territories 
where  arid  lands  are,  to  ascertain  where  water  can  be  obtained  cheaply 
and  use  that  first  upon  the  land  before  undertaking  great  enterprises  f 

Mr.  Knowles.  Oh,  yes. 

Senator  Plumb.  Woold  it  facilitate  the  erection  of  reservoirs  through 
private  enterprise  or  tbe  aid  of  the  local  governments,  county  or  State, 
if  these  surveys  were  not  only  made,  but  if  the  Government  of  the 
United  States  would  provide  the  land  necessary  for  the  reservoirs  and 
have  the  water  accessible  to  the  people  who  made  the  reservoirs  I 

Mr.  Knowles.  Certainly  there  could  be  legislation  on  that  subject. 
There  ought  to  have  been  long  ago.  Eighteen  years  ago  I  wrote  to 
the  Land  Department  that  there  ought  to  be  reserved  in  every  patent 
that  is  granted  to  a  settler  upon  the  public  domain  all  of  the  water  that 
flows  over  his  land,  except  sufficient  to  irrigate  it.  It  ought  to  be  that 
that  would  be  subject  to  appropriation.  You  see,  under  tbe  decisions 
of  the  court  up  to  this  time,  where  the  Government  has  sold  land,  if 
the  water  had  been  appropriated  that  flows  over  that  land,  tbe  doc- 
trine of  riparian  rights  applies. 

The  Chairman.  Does  that  doctrine  apply  heret 

Mr.  Knowles.  Yes :  the  same  as  in  California. 

The  Chairman.  California  went  on  applying  the  doctrine  of  appro- 
priation for  36  or  3?  years.  Then  a  case  arose,  and  they  went  back  and 
imported  all  their  facts  from  Scotland.  The  doctrine  of  riparian 
rights  could  not  be  enforced  in  California.  Tbe  courts  grant  injunctions, 
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bat  tbe  community  is  against  it,  and  it  cannot  be  enforced.  It  is  a 
misapprehension  of  tbe  common  law.  The  common  law  is  a  system  of 
principles  applicable  to  all  conditions  of  men,  and  the  water  to  be  used 
under  tbese  principles  is  for  the  common  good.  Tbe  trouble  is  this:  the 
courts  have  forgotten  that,  and  bave  gone  to  Europe  for  tbe  facts. 
You  must  recognize  this  one  thing — this  country  can  produce  facts, 
and  yon  must  apply  the  law  and  facts  to  tbe  use  of  water.  Tbe  State 
must  do  this  thing.  I  do  not  know  that  the  Government  of  tbe  United 
States  can  interfere  here,  because  there  are  vested  rights;  but  tbe 
State  must  recognize  the  right  of  appropriation. 

Mb.  Knowliss.  We  have  here  a  proposition  pending  before  tbe  con- 
vention, which  is  tbe  same  as  the  Colorado  provision.    It  is  proposed 
to  adopt  this  in  our  constitution: 
The  water  of  every  natural  stream  not  heretofore  appropriated  within  the  Stale  of 


The  Chairman.  What  do  yon  mean  by  "  appropriated  *  t  We  fought 
for  tweuty  years  over  the  question  of  what  was  meant  by  "  appropria- 
tion," and  we  finally  got  it  down  to  this  decision — to  mean  for  an  eco- 
nomical use,  for  beneficial  purposes. 

Mr.  KNnwi.Es.  We  decided  that  too.    Bnt  we  say  that — 

Tbe  water  of  every  natural  stream  not  heretofore  appropriated  within  tbe  State  of 
Montana  it  hereby  declared  to  be  tbe  property  of  the  public ;  and  the  eame  ie  dedi- 
cated to  the  use  of  the  people  of  the  State,  subject  to  appropriation  aa  hereinafter 
provided. 

But  here  is  the  trouble.  Bight  there  we  are  prohibited  from  interfering 
with  tbe  property  of  the  United  States,  and  tbe  Government  of  the 
United  States  holds  this  land.  When  the  Government  sells  a  piece  of 
land,  if  the  water  has  not  been  appropriated,  the  purchaser  gets  the 
water  as  a  part  of  the  vested  rights.  That  is  the  old  decision.  Bnt 
by  legislation  of  Congress  yon  can  do  otherwise.  You  can  make  it  bo 
that  the  purchaser  will  not  get  more  of  the  water  than  is  sufficient  to 
irrigate  his  land.  And  that  is  what  Congress  ought  to  do  on  that  sub- 
ject, and  relieve  us  from  that  trouble. 

Senator  Plumb.  In  a  Colorado  case  recently  decided  the  question  of 
riparian  rights  is  known ;  but  what  we  call  the  common  law  entirely 
disappears.  There  they  not  only  take  their  water,  so  an  engineer  told 
me.  oat  of  the  beads  of  tbe  streams  to  the  exclusion  of  the  man  who 
owns  tbe  land  below,  but  they  take  it  ont  of  one  valley  into  another. 

Mr.  Ksowlkb.  Congress  recognizes  as  long  as  this  land  is  public 
land  the  right  of  appropriation,  and  recognizes  the  right  of  way  over 
the  public  domain.  But  the  Government  may  sell  this  land  before  this 
water  is  appropriated  and  the  right  obtained  over  it  for  irrigating 
ditches.  In  that  case  the  party  who  bays  the  laud  comes  in  there  with 
a  doctrine  that  is  generally  attached  to  a  purchase  of  land  from  tbe 
Government  of  the  United  States  in  all  tbe  older  States,  that  the  water 
is  incident  to  the  land.    I  say  all  do  that  except  Colorado  and  California. 

Senator  Plumb.  What  occurs  in  a  humid  volley  is  no  authority  here. 

Mr.  Kkowi.es.  I  rendered  a  decision  in  a  case  that  was  taken  to  the 
Supreme  Court  of  the  United  States.  It  was  denied  that  we  could 
appropriate  water  for  irrigation,  but  that  weconld  for  mining  purposes, 
and  that  put  it  upon  the  ground  of  use  for  any  beneficial  purpose;  trod 
the  Supreme  Court  of  the  United  States  sustained  it. 

The  Chaibmah.  Yon  need  not  be  afraid  of  the  Supreme  Court  of  the 
United  States,  because  in  certain  decisions  they  have  recognized  this 
half  of  the  continent.    That  court  will  honor  the  recent  decisions  in 
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Nevada  and  Colorado,  and  former  decisions  in  California.  Tbe  doctrine 
of  appropriation  will  be  the  doctrine  for  arid  regions. 

Senator  Plumb.  Let  the  people  of  this  Territory  memorialize  Con- 
gress to  give  a  grant  for  school  purposes,  and  ask  for  a  donation  of  the 
running  water  across  tbe  public  lands  through  the  Territory  of  Montana, 
provided,  of  course,  it  does  not  interfere  with  previous  acts  of  Congress. 

Mr.  Knowles.  Passing  from  this  question  of  appropriation  of  the 
water :  We  have  put  in  our  constitution  a  provision  that  the  right  of 
way  for  irrigating  ditches  shall  be  considered  for  public  use.  That  is 
tbe  right  of  one  man  to  go  over  the  land  of  another. 

Tbe  Chairman.  That  is  a  necessity. 

Mr.  Knowles.  No;  it  is  against  all  decisions.  You  cannot  by  legis- 
lation take  one  man's  property  and  give  it  to  another,  for  any  purpose. 

The  Chairman,  There  is  no  decision  that  tbe  taking  of  water  in  such 
a  way  is  not  a  public  use,  where  tbe  community  can  not  live  without  it. 

Mr.  Knowles.  The  use  of  water  might  be,  but  is  the  right  of  way  ! 

The  Chairman.  If  tbe  use  of  water  is  a  public  use  the  taking  of  land 
necessary  to  use  it  is  a  public  use.  The  taking  of  private  property  lor 
a  railroad  is  a  public  use,  and  so  with  water. 

Senator  Plumb.  There  is  one  question  which  might  be  overlooked, 
which  the  judge  evidently  has  in  bis  mind.  It  may  be  necessary  to  nse 
the  public  land  which  can  not  be  obtained. 

Mr.  Knowles.  Tbe  right  to  go  over  public  land  is  already  given,  as 
long  as  it  is  public  land.  Now  a  railroad  is  a  public  agent,  and  it  has 
been  so  decided  by  the  Supreme  Court  of  the  United  States. 

The  Chairman.  I  know  it  is.  Why!  Because  the  public  is  inter 
ested  in  it. 

Mr.  Knowles.  No ;  the  Government  provides  highways  for  tbe  com- 
merce of  its  people,  and  the  railroad  is  a  public  agent. 

The  Chairman.  But  tbe  use  of  water  where  the  public  could  not 
exist  without  it  is  certainly  the  highest  kind  of  public  use. 

Mr.  Knowles.  By  that  we  have  all  the  principles  of  common  law 
overthrown. 

The  Chairman.  No ;  you  must  learn  to  apply  the  principles  of  com- 
mon law  to  existing  facts.  What  is  the  use  of  applying  the  common 
law  to  facts  that  existed  a  hundred  years  agoT 

Mr.  Knowles.  We  have  sought  here  to  provide  that  where  water  is 
sold  the  price  that  shall  be  paid  for  water  shall  be  regulated  by  the 
county  commissioners. 

The  Chairman.  Have  you  taken  the  trouble  to  ascertain  about  what 
proportion  of  the  laud  in  this  Territory  is  within  reach  of  water  t  Have 
yon  ever  figured  upon  it T 

Mr.  Knowles.  There  has  been  a  large  amount ;  more  than  now.  The 
area  of  the  country  is  140,000  square  miles,  and  we  have  90,1100,000 
acres. 

STATEMENT  OF  J.  C.  ROBINSON,  0?  HELENA. 

Mr.  Chairman  and  gentlemen,  I  have  had  a  good  deal  of  experience 
myself  with  timber,  by  having  had  flumes,  and  I  have  watched  that 
matter  carefully. 

Where  the  bulk  of  the  wood  has  been  cut  for  use  in  tbe  mining  coun- 
tries, iiud  it  is  said  that  is  where  men  cut  large  bodies  of  this  wood,  and 
leave  upon  the  ground  these  resinous  piue  boughs,  and  the  fire  gets  into 
them  and  spreads  and  makes  an  immense  lire,  they  have  a  deep  interest 
in  the  subject,  and  all  the  meu  are  trained  to  watch  and  use  the  utmost 
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precaution  to  keep  fires  from  breaking  out.  And  my  experience  with 
these  flumes  has  been  tli»t  the  tires  break  out,  not  where  men  are  cot- 
ting  timber,  but  in  other  places.  These  big  Ares  break  out  where  tim- 
ber is  not  used.  At  my  flume  there  is  a  vast  amount  of  these  pine  boughs 
scattered  over  the  ground,  and  if  they  should  make  an  attempt  ;it  any 
time  to  seenro  the  limber  from  fire  by  burning  up  these  bonghs,  that  very 
act  would  endanger  all  the  timber  around  there,  because  the  fire  would 
escape  from  the  burning  boughs. 

The  Chairman.  Are  fires  occasioned  by  lightning f 

Mr.  Robinson.  I  do  not  believe  they  are  to  any  great  extent,  although 
a  gentleman  told  me  two  days  ago  that  down  on  Klk  Creek,  in  Deer 
Lodge  County,  a  fire  broke  out  and  spread  over  an  immense  area  of 
ground.  That  was  by  lightning.  However,  I  think  the  instances  are 
rare.     But  that  was  told  to  me  by  a  reliable  man,  whose  uame  I  forget. 

The  Chairman.  What  would  you  say  about  a  system  which  would 
have  agents  who  reside  here  to  control  the  cutting  of  timber,  which 
would  be  permitted  at  a  nominal  cost  sufficient  to  administer  the  system, 
as  compared  with  the  present  system,  where  men  are  arrested  all  over 
the  country  charged  with  having  cut  timber  contrary  to  law.  For  in- 
stance, there  were  some  four  or  five  hundred  prosecutions  of  that  kind 
in  Arizona  last  year;  but  they  failed  before  the  jury.  Would  you  change 
the  system,  or  would  you  leave  it  as  it  is! 

Mr.  Robinson.  I  do  not  believe  any  system  could  be  devised  that 
would  prevent  careless  persons  setting  Are  to  the  timber.  If  I  were 
hunting  out  in  the  mountains  and  should  light  a  match  to  light  my 
pipe  or  cigar  and  carelessly  throw  the  match  away,  it  would  be  almost 
impossible  to  have  me  watched  to  prevent  me  setting  fire  to  the  timber 
iu  that  way. 

The  Chairman.  Which  of  the  systems  would  be  the  best,  the  one 
that  is  now  iu  existence  or  the  one  I  have  suggested! 

Mr.  Robinson.  1  believe  the  system  they  have  for  prosecuting  for 
setting  out  of  fires  is  as  good  as  you  could  devise,  unless  you  make  it 
possible  to  offer  a  larger  reward  to  detect  the  people. 

The  Chairman.  Are  you  in  favor  of  arresting  and  prosecuting  people 
because  they  cut  timber  on  the  public  land  t 

Mr.  Robinson.  No  ;  the  prosecutions  for  cutting  timber  on  the  public 
land  should  be  stopped. 

The  Chairman.  What  would  you  substitute  for  that  system  1 

Mr.  Robinson.  I  would  let  it  stay  as  it  is. 

The  Chairman.  You  would  have  no  supervision  of  it  at  all  T 

Mr.  Robinson.  No;  for  this  reason:  Men  will  not  go  upon  the  public 
domain  and  cut  timber  when  they  have  no  use  for  it,  because  they  have 
plenty  of  other  things  to  do.  Take  the  flumes  where  they  cut  annually 
as  high  as  50,00(1  cords  of  wood.  Of  course  a  man  can  not  use  all  that 
wood  himself,  and  be  has  to  sell  to  bis  neighbors.  Here  my  neighbors 
can  not  cut  for  themselves  and  they  have  to  buy.  If  I  want  a  load  of 
wood  for  domestic  purposes  1  have  to  hire  a  man  to  go  oat  in  tbe  mount- 
ains and  cut  it  for  me. 

There  are  prosecutions  in  Montana.  I  do  not  know  bow  it  is  elsewhere, 
but  these  flume  companies  are  cutting  wood  on  tbe  public  land  and  tak- 
ing it  into  the  mining  districts  and  selling  it.  They  do  that  every  day 
The  way  we  construe  the  law  is — and  I  think  it  is  tbe  proper  construe 
tion  to  be  put  upon  it — wherever  tbe  timber  is  sold  within  the  limits  of 
tbe  Territory  it  is  for  domestic  purposes. 

Tbe  Chairman.  The  courts  have  so  beld,  but  it  has  been  held  to  tie 
contrary, 
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STATEMENT  OF  TIMOTHY  E.  COLLINS,  OF  GREAT  FALLS. 

The  Chairman.  How  long  have  you  resided  iii  the  Territory! 

Mr.  Collins.  About  twenty-five  years. 

The  Chairman.  What  is  your  occupation  1 

Mr.  Collins.  I  am  at  present  in  the  banking  business,  but  I  have 
been  mining. 

The  Chairman.  Your  business  of  mining  bas  called  you  pretty  well 
over  the  Territory. 

Mr.  Collins.  Yes. 

The  Chairman.  Have  you  taken  into  consideration  the  subject  of 
irrigation  in  your  travels! 

Mr.  Collins.  I  have  thought  over  the  matter  of  irrigation  consider- 
ably within  the  last  few  years. 

The  Chairman.  Have  you  observed  the  results  of  irrigation! 

Mr.  Collins.  Yes. 

The  Chairman.  Do  you  pronounce  it  a  success  here! 

Mr.  Collins.  Yes,  an  undoubted  success. 

The  Chairman.  Do*  you  regard  it  a  necessity  to  the  farmers  in  this 
part  of  the  country! 

Mr.  Collins.  As  a  rule,  yes. 

The  Chairman.  Have  you  traversed  the  high  mountains  to  observe 
their  topography! 

Mr.  Collins.  Yes. 

The  Chairman.  "What  do  you  say  as  to  the  possibility  of  increasing 
the  water  supply  by  reservoirs  or  dams! 

Mr.  Collins.  I  think  the  water  supply  can  be  increased  very  much 
in  that  way. 

The  Chairman.  Will  you  state  your  reasons  for  thinking  so. 

Mr.  Collins.  First,  because  the  principal  rain-fall  is  in  the  mount- 
ains; and  secondly,  because  in  its  course  from  the  mountains  down  to 
the  agricultural  lands  a  great  quantity  of  it  sinks  into  the  ground,  and 
by  the  time  it  reaches  the  agricultural  valleys  only  a  small  portion  of 
the  natural  waters  of  the  country  drained  are  on  the  surface. 

The  Chairman.  Does  not  a  large  portion  of  it  flow  down  at  seasons 
when  you  are  not  irrigating! 

Mr.  Collins.  Yes ;  the  irrigating  season  in  Montana  is  about  ten 
weeks.    That  would  be  a  maximum. 

The  Chairman.  How  as  to  the  balance  of  the  year! 

Mr.  Collins.  The  balance  of  the  year  the  water  goes  lo  waste. 

The  Chairman.  What  are  the  facilities  for  retaining  water  in  reser- 
voirs! 

Mr,  Collins.  In  every  section  of  Montana  that  I  have  been  in,  the 
facilities  are  excellent,  both  in  canons  in  the  mountains,  and  in  lakes  in 
the  foot-hills. 

The  Chairman.  Are  there  not  many  ravines  and  small  streams  that 
run  dry  when  they  come  to  the  valley  in  summer,  in  which  by  proper 
storing  of  the  water  they  might  be  made  useful  to  bring  under  cultiva- 
tion considerable  tracts  of  land! 

Mr.  Collins.  Yes. 

The  Chairman.  In  the  aggregate  a  good  deal  of  land! 

Mr.  Collins.  In  the  aggregate  a  good  deal  of  land. 

The  Chairman.  Has  the  attention  of  the  people  been  called  to  that 
bo  that  they  have  been  practicing  it  at  all! 
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Mr.  Collins.  No;  it  has  not  got  to  that  extent.  The  people  have 
not  practiced  the  storage  of  water  at  all. 

The  Chairman.  They  have  Liken  just  what  ran,  and  if  there  was  not 
enough  tbey  would  liave  a  lawsuit  over  it* 

Mr.  Collins.  That  is  it,  exactly. 

The  Chairman.  Where  the  water  did  not  flow  in  the  summer  time, 
or  (he  irrigating  season,  bat  did  flow  in  I  be  flood  time,  there  has  been 
no  effort  lo  utilize  the  surplusage  of  water  for  the  purpose  of  extending 
the  farms* t 

Mr.  Collins.  No. 

The  Chairman.  What  do  you  say  of  the  effect  of  a  system  of  surveys, 
where  the  Government  would  reserve  ttie  sites  of  reservoirs  and  rights 
of  way  for  ditehes,  estimating  the  cost,  and  pointing  out  the  best  manner 
of  working?  Would  such  surveys  and  estimates  be  useful  in  encour- 
aging settlement  hero! 

Mr.  Collins.  It  would  make  land  now  owned  by  the  Government 
mid  which  is  practically  worthless  now,  worth  from  $10  to  $50  an  acre. 

The  Chairman.  It  would  enable  the  Government  to  dispose  of  large 
quantities  of  its  laud  f 

Mr.  Collins.  Yes. 

The  Chairman.  And  enable  the  people  to  make  homes? 

Mr.  Collins.  Yes. 

The  Chairman.  Are  yon  an  engineer  by  profession  T 

Mr.  Collins.  No. 

The  Chairman.  Then  you  can  not  give  us  any  information  as  to  the 
facilities  for  turning  the  great  rivers  and  irrigating  the  tablelands  be- 
low 1 

Mr.  Collins.  No. 

The  Chairman.  Have  you  been  over  that  country  pretty  inucbl 

Mr.  Collins.  Yes. 

The  Chairman.  Are  those  table-lands  fertile) 

Mr.  Collins.  Very  fertile.  The  soil  is  rather  "  quicker"  even  than 
that  in  the  valleys. 

The  Chairman.  I  believe  that  is  the  fact. 

Mr.  Collins.  The  land  is  somewhat  warmer  at  a  little  altitude  than 
in  the  low  places. 

The  Chairman.  Have  yon  observed  the  growth  of  alfalfa  heret 

Mr.  Collins.  Yes. 

The  Chairman.  Does  that  flourish  t 

Mr.  Collins.  It  flourishes  very  much  where  it  is  seen,  I  have  only 
seeu  it  in  the  valleys.  I  have  observed  particularly  this  year,  which 
has  been  an  extraordinarily  dry  year,  that  four  weeks  ago  it  was  cot 
and  amounted  to  about  4  tons  to  the  acre.  The  gentleman  that  cut 
it  said  that  he  had  cut  it  twice  and  he  thought  he  would  cut  it  twice 
again  before  the  season  closed.  The  two  cuttings  together  had  amounted 
to  4  tons  to  the  acre. 

The  Chairman.  He  would  then  get  6  or  8  tons  altogether  from  it  in 
one  season  f 

Mr.  Collins.  Yes. 

The  Chairman.  How  many  tons  have  you  known  to  be  produced' 

Mr.  Collins,  That  is  the  only  field  that  I  can  bring  to  my  recollec- 
tion. 

The  Chairman.  What  do  you  say  as  to  alfalfa  as  food  for  stock  i" 
this  country  T 

Mr.  Collins.  It  is  very  good  food  indeed  for  sheep,  horses,  and 
cattle,  according  to  what  I  have  heard  from  stockman. 
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The  Chaibman.  It  makes  good  bay  t 

Mr.  Collins.  Very  good  hay. 

The  Chairman.  They  grow  wheat  where  they  can  irrigate  here,  do 
they  not  T 

Mr.  Collins.  Yes. 

The  Chairman.  Is  wheat  a  success  here? 

Mr.  Collins.  A  great  success.  1  think  Xo.  1  hard  wheat  raised  in 
Dakota  and  Minnesota  can  be  raised  here  with  great  success. 

The  Chairman.  Of  wheat  cultivated  here,  how  much  can  be  got  in 
the  ordinary  season  by  irrigation  1 

Mr.  Collins.  About  35  bushels  to  the  acre. 

The  Chairman.  How  is  the  ground  affected  by  continuous  cropping, 
under  irrigation,  as  far  as  your  experience  goes  T 

Mr.  Collins.  I  have  never  given  any  study  to  that  particular  branch. 

The  Chaibman.  Yon  do  not  know  whether  the  land  improves  or  not  T 

Mr.  Collins.  I  do  not. 

The  Chaibman.  Yon  do  not  know  whether  water  has  a  tendency  to 
fertilize  the  ground  or  nott 

Mr.  Collins.  The  fanners  all  toll  me  that  it  has  a  tendency  to  fer- 
tilize the  land. 

The  Chairman.  The  land  does  not  require  so  much  manure  t 

Mr.  Collins.  No. 


FURTHER  STATEMENT  OF  W.  C.  CHTLDS,  OF  HELEHA. 

The  Chairman.  You  have  already  explained  to  us  the  quality  of  this 
grass  called  blue-joint.  Have  you  traveled  over  the  Montana  country 
pretty  generally  f 

Mr.  Chtlds.  I  have. 

The  Chairman.  Is  there  a  comparatively  large  amount  of  land  that 
can  be  irrigated  in  this  Territory  I 

Mr.  Chtlds.  A  very  large  area  is  susceptible  of  irrigation  if  supplied 
with  water  by  the  utilization  of  the  reservoir  system.  The  water  is 
accessible  for  the  purpose,  too. 

The  Chairman.  Independently  of  turning  the  great  rivers  T 

Mr.  Chtlds.  Yes. 

The  Chairman.  Yon  stated  that  you  had  farmed  in  the  eastern  por- 
tion of  the  Territory.  Have  yon  ever  taken  into  consideration  the 
practicability  of  turning  the  Yellowstone  and  Big  Horn  and  other 
streams  upon  those  lauds  f 

Mr.  Childs.  Only  in  a  very  general  way.  My  experience  in  the 
eastern  part  of  the  Territory  was  of  short  duration,  but  I  am  engaged 
now  quite  extensively  in  farming  in  this  valley. 

The  Chairman.  From  what  you  know  of  the  fall  of  the  streams  and 
of  these  valleys,  do  you  tuink  it  would  be  practicable  T 

Mr.  Childs.  From  the  Call  of  the  Yellowstone  and  the  Musselshell, 
the  Flat  Willow,  and  a  number  of  others,  they  could  be  diverted  from 
their  natural  course  and  put  into  canals,  and  would  irrigate  a  large 
area,  in  which  all  classes  of  crops  may  be  grown. 

The  Chairman.  If  there  should  not  be  water  enough,  could  you  in- 
crease it  from  the  lakes  above T 

Mr.  Childs.  Yes.  In  taking  out  these  large  streams  and  canals  and 
attempting  to  serve  a  doable  purpose  of  utilizing  them  as  canals  and 
for  water  reservoirs,  that  iu  my  opinion  could  be  done,  sometimes  at  a 
very  small  cost,  where  yon  can  take  advantage  of  the  natural  topog- 
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raphy  of  (lie  country;  in  other  places  by  excavating  and  building 
artificial  reservoirs;  in  some  places  by  simply  damming  the  gnlcbea  and 
depressions,  and  at  almost  any  place  by  building  entire  reservoirs. 

The  Chairman.  And  thas  store  the  flood  waters  t 

Mr.  Childs.  Thus  store  the  flood  waters. 

The  Chairman.  That  has  been  done  In  large  areas  in  India  and  other 
countries  f 

Mr.  Childs.  Yes ;  and  it  can  be  done  here. 

The  Chairman.  By  doing  that  yon  would  have  water  sufficient  to 
irrigate  most  of  the  land  that  can  be  reached  by  these  streams  T 

Mr.  Childs.  Yes.  You  can  get  more  than  double  the  advantage; 
first,  by  holding  the  water  in  storage,  and  next  by  stopping  their  an- 
nual flow  at  seasons  when  they  are  not  used,  at  which  times  now  they 
go  to  waste. 

The  Chairman.  Your  idea  is  that  that  treatment  of  the  river  would 
mitigate  tbe  floods  below  ? 

Mr.  Childs.  Yes ;  it  undoubtedly  would. 

The  Chairman.  How  does  irrigated  land  compare  in  productiveness 
when  well  cultivated  with  land  that  has  natural  rain-fall  in  the  east! 

Mr.  Childs.  From  my  observation  and  information  from  other  sources 
I  do  not  hesitate  to  say  that  our  crop  will  yield  double,  as  an  average. 
-  The  Chairman.  I  stated  in  an  article  in  tbe  Forum  last  April  that 
I  thought  it  would  average  that,  and  I  was  very  severely  criticised.  I 
am  glad  to  see  my  statement  supported. 

Mr.  Childs.  It  can  be  very  easily  verified. 

The  Chairman.  Can  it  be  verified  heref 

Mr.  Childs.  Oh,  yes,  very  generally. 

The  Chairman.  You  can  get  a  crop  nearly  every  year,  can  yon  not, 
with  irrigation H 

Mr.  Childs.  You  get  a  crop  here  every  year  when  you  irrigate.  Tbe 
vegetation  that  is  supplied  with  sunshine  and  moisture  at  the  same  time 
has,  of  course,  the  best  possible  chance. 

The  Chairman.  How  is  it  when  gathering  your  crops 

Mr.  Childs.  Very  fortunately  tbe  rainy  season  terminates  here  be- 
fore harvest. 

The  Chairman.  In  planting  your  crops  you  are  not  troubled  with 
rains  to  interfere  with  your  planting  t 

Mr.  Childs.  Not  to  any  great  extent;  hardly  often  enough  to  men- 
tion. 

The  Chairman.  Could  yon  be  aided  by  Government  surveys? 

Mr.  Childs.  Certainly.  A  survey  of  the  country  which  is  so  situated 
as  to  make  it  possible  to  construct  reservoirs  to  serve  the  purpose  of 
irrigating  the  valleys  or  the  land  below  would  designate  the  natural 
features  so  that  they  would  come  to  the  knowledge  of  all  who  were  in- 
terested. It  would  astonish  a  great  many  people  who  have  lived  here 
for  fifteen  or  twenty  years  to  find  out  how  easy  it  is  to  get  water  that 
they  have  been  crying  so  loudly  for.  They  will  be  astonished  to  find 
that  they  have  not  heretofore  known  of  the  existence  of  the  water. 

The  Chairman.  Would  the  Government  be  able  to  dispose  of  any 
considerable  amount  of  its  public  land  in  consequence  of  such  surveys! 

Mr.  Childs.  I  should  say  yes.  There  is  a  very  large  area  of  Gov- 
ernment land  which,  deprived  of  the  use  of  water,  is  practically  value- 
less ;  but  when  supplied  with  water  it  would  produce  crops  of  a  gross 
value  of  some  $50  to  $60  an  acre  each  year.  That  statement  can  be 
very  readily  verified. 
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The  Chairman.  If  such  surveys  can  induce  settlement,  then  you 
would  regard  them  as  valuable  1 

Mr.  Childs.  Certainly. 

The  Chairman.  What  is  your  opinion  as  to  their  effect  in  that  re- 
spect! 

Mr.  Childs.  I  should  certainly  say  that  they  would  tend  greatly  to 
induce  settlement. 

The  Chairman.  That  is  to  say,  before  entering  en  the  work  of  hand- 
ling those  great  rivers  t 

Mr.  Childs.  I  should  think  that  settlement  would  obtain  in  antici- 
pation of  the  work  of  making  reservoirs.  After  a  surveyor  had  pointed 
oat  where  reservoirs  would  be  located  settlers  anticipating  a  supply  of 
water  would  settle  there,  even  if  they  had  to  suffer  some  privations  in 
the  mean  time. 

The  Chairman.  Would  it  not  have  the  effect  to  induce  combinations 
of  settlers,  knowing  what  they  conld  do  T 

Hr.  Childs.  I  should  think  so. 

Senator  Plumb.  What  is  yonr  opinion  as  to  the  extent  of  the  visible 
water  supply — the  amount  of  water  precipitated  and  the  amonnt  that 
flows  down  the  streams,  and  to  what  extent  would  that  water  irrigate 
the  level  areas  f 

Mr.  Childs.  I  think  there  is  ample  water  flowing  from  the  source  of 
the  streams  to  irrigate  all  the  land  in  the  Territory,  if  properly  handled 
and  used  with  judgment,  and  at  the  times  when  the  land  demands  it. 

Referring  to  a  particular  stream  which  furnishes  the  water  for  this 
valley,  the  Prickly  Pear  stream,  I  am  living  at  the  head  of  it,  and  have 
made  myself  acquainted  pretty  thoroughly  with  the  amount  of  water 
flowing  at  different  seasons,  and  I  should  say  that  the  amonnt  of  land 
now  being  irrigated  from  the  water  of  that  stream  is  about  12,000  acres. 
1  think  that  in  ordinary  flood  seasons,  say  from  the  25th  of  May  through 
to  the  25th  of  June,  which  is  one  month,  there  are  50,000  miners  inches 
flowing;  and  that  is  a  quantity  of  water  that  if  reservoired,  as  it  can 
be  at  a  very  small  cost  and  held  in  storage,  is  sufficient  to  irrigate  twice 
the  acreage  during  the  entire  season.  But  what  does  happen  for  the 
want  of  this  storage  is  that  during  the  flood  season,  when  not  used,  it 
rushes  down  and  goes  on  to  the  ocean  and  is  lost. 

The  Chairman.  The  question  that  Senator  Plumb  asked  you,  and 
the  point  he  wanted  to  get  at,  and  which  I  am  anxious  to  hear  you  upon 
also,  is  the  extent  of  land  that  can  be  irrigated  by  ordinary  irrigation 
works  in  the  small  streams  and  ravines  and  the  catchment  basins  that 
can'  be  made  without  very  great  outlay ;  that  is,  without  an  outlay  that 
is  beyond  the  reach  of  settlers,  providing  the  surveys  were  made  and 
the  thing  pointed  out.  What  would  be  the  extent  of  land  that  would  be 
reached  in  that  way  without  dealing  with  the  large  rivers  f  Would  it 
be  large  or  small  f  In  other  words,  what  would  be  the  amount  of  land 
that  would  be  brought  under  cultivation  by  the  utilization  of  the  easy 
places  of  irrigation  before  going  to  any  large  expenset 

Mr.  Childs.  There  is  a  large  amonnt  of  land  that  gets  its  irrigation 
Irom  the  sources  yon  mention;  that  is  the  small  mountain  streams. 
That  amonnt  of  land  could  be  very  largely  increased  if  the  local  waters 
were  held  in  storage. 

The  Chairman.  Are  there  ravines  that  are  not  used  at  all  where 
storage  wonld  enable  men  to  make  farms  1 

Mr.  Childs.  Tea i;  very  many. 

The  Chairman.  Would  that  be  extensive  ip  the  Territory  1 
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Mi.  Childs.  Very  extensive  in  this  Territory,  if  the  water  were  held 
iu  storage  at  tlie  heads  of  those  streams. 

The  Chairman.  Wo  that  there  is  a  great  deal  of  irrigation  within  the 
reach  of  a  combination  of  settlers,  without  great  outlay  f 

Mr.  Childs.  Yes. 

Senator  Plumb.  Wb»t  is  the  average  yield  per  acre  in  Montana  of 
the  different  staples  T 

Mr.  Childs.  My  judgment  is  that  the  average  yield  of  wheat  is  35 
bushels  to  the  acre  on  land  that  is  well  supplied  with  water. 

Senator  Plumb.  Is  that  spring  wheat? 

Mr.  Childs.  Yes:  then  the  outs  on  land  similarly  supplied  with 
water  will  yield  43  bushels  to  the  acre.  There  are  some  sections  in 
which  the  yield  is  as  high  as  75  bushels.  Of  coarse  in  some  instances 
of  particular  cases  the  yield  has  been  very  much  larger.  Bat  I  should 
say  the  average  would  be  45  bushels  to  the  acre  of  oats. 

The  Chairman.  Does  this  country  produce  corn  T 

Mr.  Guilds.  Yes  ;  although  I  would  not  call  it  a  country  where  com 
would  mature  with  certainty  every  year.  I  have  corn  growing  on  my 
place,  and  there  is  corn  there  now — stalks  at  least  6  feet  high— table 
corn. 

Senator  Plumb.  How  is  it  as  to  the  crop  of  barley,  potatoes,  etc! 

Mr.  Childs.  I  should  say  that  barley  would  yield  40  bushels,  as  a 
good  average.  I  would  place  the  average  yield  of  potatoes  at  about  150 
bushels  to  the  acre. 

Mr.  Maginnis.  That  is  too  small.    . 

Mr.  Childs.  Well,  I  was  speaking  of  the  average.  I  have  harvested 
myself  as  high  as  400  bushels  of  potatoes  to  the  acre. 

Mr.  Maginnis.  A  friend  of  mine  told  me  that  he  raised  60,000  pounds 
of  potatoes  last  year  on  3  acres. 

Mr.  Childs.  Well,  my  statement  now  is  that  I  have  harvested  24,000 
pounds  on  one  acre.  But,  in  speaking  of  150  bushels  to  the  acre,  I  was 
giving  not  i  he  largest  cultivation,  but  an  average  result. 

Senator  Plumb.  What  would  be  the  highest  yield  of  these  different 
products  aud  the  lowest  yield,  out  of  which  yon  make  np  this  "  aver- 
age 1" 

Mr.  Childs.  In  making  that  average,  as  I  have  already  remarked, 
there  are  even  instances  known  where  as  high  as  100  bushels  to  the 
acre  of  wheat  have  been  harvested,  hut  only  of  small  areas,  and  I  have 
known  wheat  fields  to  yield  as  low  as  25  bushels. 

Senator  Plumb.  That  is  the  entire  field) 

Mr.  Childs.  Yes ;  the  entire  field ;  that  field  being  very  much  larger 
than  the  one  yielding  100.  You  can  therefore  hardly  make  an  average 
without  making  a  pro  rafa  average. 

Senator  Plumb.  Take  oats,  rye,  barley,  etc.;  what  is  the  maximum 
and  what  is  the  minimum  1 

Mr.  Childs.  Putting  it  iu  that  way,  I  should  say  that  the  maximum 
yield  of  oats  would  be  75  bushels  to  the  acre ;  of  wheat  60  bushels  to  the 
acre;  of  barley  60  bushels,  and  potatoes  300  bushels.  The  minimum 
yield  1  would  put  as  follows:  Oats,  35  bushels;  wheat,  25  bushels; 
barley,  25  bushels ;  and  potatoes,  100  bushels.  It  would  be  rare  to  find 
any  place  where  the  yields  stated  as  minimum  yields  would  be  smaller. 

Senator  Plumb.  With  the  exception  of  potatoes,  none  of  those  are 
hoed  crops.  What  makes  the  difference  between  maximum  and  mini- 
mum yield  1    It  can  not  be  cultivation  t 

Mr.  Childs.  It  is  the  nature  of  the  soil  and  the  locality. 
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Senator  Plumb.  What  makes  tbe  difference  in  locality,  with  refer- 
ence to  the  crops  1 

Mr.  Childs.  I  think  a  very  large  difference  is  the  result  of  getting 
bad  farms,  and  a  very  large  difference  is  due  to  the  locality. 

Senator  Plumb.  What  is  the  favorable  locality  and  what  the  un- 
favorable in  that  respect ! 

Mr.  Childs.  That  locality  is  most  favorable,  or  seems  80  to  me,  which 
has  the  greatest  depth  of  soil. 

Senator  Plumb.  That  is  a  question  of  soil  rather  than  location. 

Mr.  Childs.  Yes;  but  still  it  is  soil  in  a  certain  locality.  What' 
makes  the  locality  more  favorable  is  the  having  greater  depth  of  soil. 

Senator  Plumb.  1  thought  by  "  locality  "  yon  meant  the  altitude  or 
tbe  land  having  some  certain  slope,  or  something  of  that  sort. 

Mr.  Childs.  I  think  that  perhaps  there  is  also  some  influence  exerted 
by  the  fact  of  greater  or  less  altitude.  Then,  with  reference  to  the 
proximity  to  the  foot-hills,  I  think  that  as  a  rule  those  lands  which  are 
called  bench  lands,  near  tbe  foot-hills,  seem  to  yield  more  largely  of  crops 
of  grain  ;  that  is,  those  immediately  in  the  foot-hills.  Of  course  all  of  us 
might  assign  different  reasons  for  the  different  quantities  of  yields.  We 
seem  to  think  that  there  is  a  greater  depth  of  soil  at  tbe  immediate  foot- 
bill  than  farther  down,  and  we  think  that  the  crop  gets  a  better  supply 
of  natural  moisture,  and  perhapB  is  protected  some  from  the  hot  winds. 
There  are  various  reasons  that  can  be  assigned  for  the  difference  in  pro- 
ductiveness of  different  localities.  The  manner  of  seeding  and  taking 
care  of  the  crop  has  great  influence.  Tbe  manner  of  irrigating  has  great 
influence.  Some  crops  are  watered  to  death — they  are  absolutely 
drowned — while  some  die  for  want  of  water.  And  again  others  suffer 
because  they  are  supplied  with  water  at  improper  times.  There  are  a 
great  many  things  that  influence  the  productiveness  of  crops  in  localities. 

Senator  Plumb.  How  often  during  a  growing  season  when  water  has 
to  be  applied  at  all  is  it  proper  to  apply  it! 

Mr.  Childs.  That  depends  on  the  nature  of  the  soil  also ;  in  some 
localities  where  there  is  a  subsoil  of  .clay  it  will  hold  the  water  with  one 
irrigation.  Of  course  much  depends  on  rain-fall  and  the  humidity  of 
the  atmosphere.  Other  places  having  a  sandy  soil  would  require  more 
water,  because  much  escapes  by  going  through  the  sand  below  the  roots 
of  the  vegetation. 

Senator  Plumb.  Then  irrigation  is  something  of  an  art — it  needs  to 
be  learned  f 

Mr.  Childs.  Indeed,  that  is  so.  You  would  find  that  to  be  a  fact  by 
interviewing  the  farmers.  You  would  find  that  they  would  value  tbe 
services  of  an  expert  irrigator  at  double  or  treble  the  services  of  an  in- 
experienced one.  • 

Senator  Plumb.  What  is  tbe  average  price  of  these  crops,  reduced 
to  bushels  T    You  sell  everything  by  the  pound  here,  I  believe  1 

Mr.  Childs.  Yes,  we  sell  everything  by  the  pound. 

Senator  Plumb.  If  yon  cannot  state  it  by  the  bushel,  state  it  by  the 
pound  and  we  will  reduce  it  to  tbe  bushels  ourselves. 

Mr.  Childs.  Tbe  price  would  vary  with  the  market,  and  the  question 
of  supply  and  demand  would  also  come  in.  The  average  value  of  oats 
is  91.26  for  100  pounds. 

Senator  Plumb.  At  the  farm  f 

Mr.  Childs.  At  the  farm  it  would  betl.  I  was  thinkingof  the  price 
at  tbe  market. 

Senator  Plumb.  I  was  speaking  of  the  farm  price,  which  I  think  is 
the  best  to  go  by. 
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Mr.  Guilds,  The  price  of  wheat  and  barley  would  be  the  same— 
$1.25  per  100  pounds.  I  think  that  would  be  a  fair  average  price.  Of 
course,  this  year,  on  account  of  the  drought,  I  would  add  50  per  <wnt, 
because  ol  the  very  small  amount  produced. 

Senator  Plumb.  How  is  it  as  to  potatoes  f 

Mr.  Childs.  Potatoes  are  worth  here  on  the  farm  about  a  cent  a 
pound.  This  year  they  w!U  be  Jiigher.  All  farm  products  will  be 
higher  this  year. 

Seuator  Plumb.  What  is  the  value  of  farm  labor  here  T 

Mr.  Ohilds.  I  think,  as  a  rule,  farm  laborers  are  paid  $35  a  mouth 
and  their  board.  Their  board  I  think  people  generally  estimate  at  $16 
,  a  month,  making  board  aud  wages  $50  per  month. 

Senator  Plumb.  The  man  who  employs  a  farm  laborer  employs  him 
by  the  month  and  Dot  by  the  year  T 

Mr.  Ohilds.  By  the  month. 

Senator  Plumb.  Some  portion  of  the  time,  of  course,  those  laborers 
are  not  employed  f 

Mr.  Childs.  That  is  so. 

Senator  Plumb.  As  to  these  grains,  are  they  drier ;  that  is,  do  they 
contain  less  moisture  than  similar  grains  grown  in  countries  where 
there  is  rain-fall  T    Do  they  make  a  drier  flour,  for  instance? 

Mr.  Childs.  That  is  a  matter  I  could  not  pass  judgment  upon. 

Senator  Plumb.  Do  you  know  whether  tbey  are  a  heavier  grain,  ac- 
cording to  the  bushel  measure! 

Mr.  Ohilds.  Yes ;  they  are  heavier.  In  that  connection  I  can  say 
this:  Bight  in  this  valley  were  harvested  crops  of  wheat,  barley, 
and  oats  that  were  awarded  a  premium  at  the  Centennial  Exposition 
for  quality  and  weight  per  bushel.  The  same  grain  was  sent  across  to 
the  World's  Fair,  iu  London,  and  took  the  premium  there  for  quality 
and  weight. 

Seuator  Plumb.  Are  the  spring-wheat  flours  of  Minnesota  bought 
and  sold  here  1 

Mr.  Childs.  That  I  do  not  know. 

Senator  Plumb.  I  want  to  say  that  in  Colorado  they  consider  the 
wheat  raised  in  that  country  as  drier  and  better,  for  crackers  especially, 
than  the  wheat  raised  in  Kansas ;  but  the  bakers  nearly  all  buy  the 
Kansas  flour  because  it  is  more  moist.  While  Colorado  raises  its  own 
flour,  still  it  buys  a  considerable  quantity  of  Kansas  aud  Nebraska  flour. 

Mr.  Childs.  I  sent  East  considerable  samples  of  wheat,  barley,  aud 
oats,  at  the  request  of  the  Messrs.  Li  lien  thai,  of  New  Tork  City.  Tbey 
handle  a  very  large  portion  of  California  product  of  barley.  It  was 
really  amusing  to  me  to  read  their  letters  giving  their  expressions  of 
wonder  at  the  barley  raised  here.  The  statement  has  been  made  to  me 
that  the  Milwaukee  brewers  offered  one-eighth  of  a  cent  a  pound  more 
than  for  chat  of  their  own  production. 

Senator  Plumb.  Do  you  raise  any  rye  heref 

Mr.  Childb.  I  do  not  think  that  rye  is  raised  to  any  great  extent; 
bnt  we  can  do  it. 

Senator  Plumb.  What  do  you  do  for  winter  pasture? 

Mr.  Childs.  We  resort  generally  to  the  foot-hills. 

Senator  Plumb.  Tbey  have  natural  grasses  1 

Mr.  Childs.  Yes. 

Senator  Plumb.  Yon  do  not  raise  anything  for  winter  pasture! 

Mr.  Childs.  No  ;  nothiog  but  the  natural  grasses. 

Senator  Plumb.  Bye  is  very  often  raised  in  the  valleys  for  winter 
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Mr.  Childs.  The  question  of  pasture  is  a  very  peculiar  one  in  Mon- 
tana. It  is  simply  a  question  of  tbe  ability  of  the  cattle  to  get  to  the 
grass,  which  they  can  do  if  it  is  Dot  covered  with  snow.  If  they  can 
reach  the  grass  it  is  sure  that  they  will  pet  a  good  living,  because  the 
grass  is  very  nutritious.     It  is  dry  bay — "  standing"  hay,  as  we  call  it. 

Senator  Plumb.  Is  there  any  difficulty  about  getting  to  it  in  the 
winter  I 

Mr.  Guilds.  Tes ;  it  is  sometimes  bo  far  below  the  top  of  the  snow 
that  they  can  not  get  it. 

Senator  Plumb.  Then  the  question  of  winter  pasture  is  au  important 
one  here  f 

Mr.  Childs.  Yes,  indeed. 

Senator  Plumb.  Is  there  any  fixed  relation  or  proportion  between  a  * 
man's  holding  of  land  in  this  neighborhood  and  the  amount  of  it  tbat 
be  can  water ;  that  is  to  say,  can  a  man  water  all  be  has  usually  T 

Mr.  Childs.  No,  I  think  he  can  not,  as  a  rule;  that  is,  not  if  he 
makes  no  effort  to  improve  on  what  nature  has  done.  About  25  per 
cent,  of  the  holding  is  the  amount  that  can  be  covered  by  water,  unless 
some  speeial  effort  is  made. 

Senator  Plumb.  Then  the  balance  is  used  for  pasture ! 

Mr.  Childs.  Yes ;  the  other  75  per  cent,  in  many  instances  can  be 
covered  with  water  ont  of  tbe  same  stream,  if  the  former  would  go  to  a 
slight  expense  and  build  a  dam  to  elevate  it. 

Senator  Plumb.  What  is  tbe  value  of  lands  in  this  Territory  subject 
to  ditch,  where,  say,  one-fourth  of  the  area  can  be  supplied  with  water  f 
Suppose,  for  instance,  a  man  to  have  160  acres  and  has  water  for  40 
acres.  What  would  be  the  valne  of  snch  a  form  for  agricultural  pur- 
poses, supposing  it  to  hare  a  good  fence  f 

Mr.  Childs.  If  the  farm  was  situated  where  it  would  command  a 
market  for  its  products.  I  should  say  that  the  40  acres  covered  by 
water  would  he  worth  ten  times  as  much  as  those  not  covered  by  water, 
and  perhaps  more  than  ten  times  as  much. 

Senator  Plumb.  What  would  a  farm  of  that  kind  be  worth  generally 
in  tbe  Territory  ;  tbat  is,  160  acres  of  a  general  average  value  1  I  wilt 
get  at  the  individual  phases  of  it  later. 

Mr.  Childs.  Fifty  dollars  per  acre,  if  situated  where  it  had  the  com- 
mand of  water. 

Senator  Plumb.  But  I  mean  taking  the  entire  value  throughout  the 
entire  Territory! 

Mr.  Childs.  Then  say  $30  per  acre. 

Senator  Plumb.  What  would  be  the  maximum  value  of  land  of  that 
kind  for  farming  purposes ;  that  is,  (he  highest  kind  of  land  for  form- 
ing, and  having  no  other  prospective  value! 

The  Chairman.  Do  you  mean  where  it  is  irrigated! 

Senator  Plumb.  No  j  I  do  not  speak  with  reference  now  to  irrigation 
particularly. 

Mr.  Childs.  Do  you  mean  the  value  of  the  whole  form  ! 

Senator  Plumb.  The  whole  form  of  160  acres. 

Mr.  Childs.  One  hundred  dollars  per  acre,  including  the  necessary 
improvements  of  fencing  to  make  it  a  form — with  water. 

Senator  Plumb.  And  what  would  be  the  smallest  value  of  a  farm  of 
that  kind  in  this  Territory! 

Mr.  Chllds.  Ten  dollars  per  acre. 

Senator  Plumb.  Then  what  is  the  difference,  in  value  of  farm  prod- 
nets,"  between  a  form;  located,  say,  within  3  miles  of  Selena,  and  a  farm 
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located  within,  say,  3  miles  of  Virginia  City,  Mont.!  I  am  speak- 
ing now  of  the  staple  products,  not  vegetables. 

Mr.  Cbilds.  I  should  value  a  farm  located  within  3  miles  of  Hel- 
ena, that  would  produce  hay,  which  is  a  staple  product,  at  three  times 
the  value  of  a  farm  near  Virginia  City. 

Souator  Plumb.  What  is  the  value  of  the  product  of  such  a  farm 
within  3  miles  of  this  city  and  one  within  3  miles  of  Virginia  Git;  I 

Mr.  Childs.  I  should  say  doable. 

Senator  Plumb.  That  is  to  say,  the  wheat,  corn,  and  rye  and  so  forth 
would  be  worth  here  twice  what  it  would  be  there  t 

Mr.  Ohilds.  No;  not  the  grain. 

Senator  Plumb.  That  is  just  what  I  want  to  get  at.  1  want  to  get 
*  at  the  value  of  the  product 

Mr.  Child;;.  I  should  stty  there  would  be  but  a  small  percentage  of 
difference  in  the  value  of  the  product. 

Senator  Plumb.  Then  the  market  is  local! 

Mr*  Ohilds.  Yes. 

Senator  Plumb.  What  you  get  here  is  not  distributed  much  on  tie 
railroad,  but  goes  directly  from  the  producer  to  the  place  where  it  is 
consumed! 

Mr.  Childs.  Yes. 

Senator  Plumb.  Then  what  is  it  that  makes  the  difference  between 
the  value  of  a  farm  at  Virginia  City  and  a  farm  at  Helena — not  tbe 
difference  in  value  of  the  product,  since  the  value  of  tbe  product  there 
is  nearly  what  it  is  heret 

Mr.  Childs.  1  would  like  to  be  understood  as  correcting  my  state- 
ment, that  it  would  be  double  the  value ;  for  I  understood  the  question 
to  refer  to  the  hay  prod  net. 

Senator  Plumb.  No.  Your  hay  land,  1  understand,  is  a  kind  of  bot- 
tom land  which  produces  a  bay  that  your  arable  lands  do  not  produce. 
What  I  am  trying  to  get  at  now  is  agricultural  laud.  I  wish,  to  get  at 
the  value  of  a  quarter- section  of  this  ordinary  bottom  land — not  bay 
land — of  which  say  40  acres  are  under  plow  aud  under  good  water,  and 
the  whole  of  it  under  cultivation  and  ordinarily  improved.  I  want  to 
get  at  that  for  the  purpose  of  fixing  the  effect  of  the  market  od  the 
different  localities  and  comparing  the  value  of  it  generally — lands  in 
nou -irrigable  regions. 

Mr.  Childs.  Tbe  difference  in  the  value  of  lands  is  a  result  of  the 
difference  in  the  size  of  the  market.  That  is  to  say,  at  Virginia  City 
tbe  supply  exceeds  the  local  demand,  hence  they  have  to  send  it  away 
at  a  cost  of  transportation,  which  reduces  the  net  profit  to  them, 
whereas  in  Helena  there  is  nearer  an  equality  between  supply  and  de- 
mand. 

Senator  Plumb.  But  I  understand  you  to  say  that  there  is  a  very 
trilling  difference  between  the  value  of  wheat,  etc.,  at  Virginia  Oity 
and  at  Heleua  i 

Mr.  Childs.  Yes;  there  is  not  very  much  difference. 

Senator  Plumb.  Is  that  difference  represented  by  a  greater  differ- 
ence in  the  value  of  the  lands  ;  that  is,  are  lands  worth  at  Helena  a 
greater  percentage  over  the  lands  at  Virginia  City  than  the  products 
of  the  Helena  lauds  are  worth  over  those  of  other  land  ! 

Mr.  Childs.  I  think  not,  as  agricultural  lands.  Aud  I  ask  to  be  cor- 
rected about  stating  that  they  were  worth  twice  as  much. 

Seuator  Plumb.  But  you  still  say  that  lands  within  3  miles  of 
Helena,  valuable  ouly  for  agriculture,  having  no  anticipation  of  being 
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Mr.  CniLDB.  Yes. 

Senator  Plumb.  Then  what  would  it  be  worth  within  6  or  7  miles  1 

Mr.  Childs.  Two  or  three  miles  would  not  make  ranch  difference. 

Senator  Plumb.  That  would  l>e  the  difference  of  coat  of  bringing 
things  in,  and  the  lack  of  association  1 

Mr.  Childs.  Yes. 

Senator  Plumb.  Then  where  wonld  the  lands  be  that  are  worth  $10 
an  aoref 

Mr.  Childs.  It  seems  to  be  settled  that  the  school  lands  would  not 
be  sold  for  less  than  that,  and  that  makes  the  price  for  cheap  lands. 
They  wonld  be  situated  off  the  line  of  railroad  where  the  people  could 
not  get  their  products  to  market 

Senator  Plumb.  They  would  be  in  isolated  places  1 

Mr.  Childs.  Yes. 

Senator  Plumb.  Then,  taking  out  the  $10  an  acre  lands  in  isolated 
places  aud  coming  to  the  lands  aronnd  Bozeman,  Billings,  and  Mis- 
soula, and  the  smaller  places  on  the  railroad,  what  would  be  the  value 
of  lands  there  withiu  easy  reach,  say  within  3  or  4  or  5  miles  t 

Mr.  Childs.  It  would  not  be  very  much  different  from  that  of  land 
here,  because  the  freight  rates  are  pretty  small.  Again,  at  a  distance 
from  Helena  it  might  be  found  true  that  the  land  might  produce  larger 
crops  to  the  acre,  making  up  somewhat  for  the  difference  on  account  of 
distance. 

Senator  Plumb.  Are  there  any  crop  failures  in  this  country  T 

Mr.  Childs.  There  are  no  crop  failures  except  for  lack  of  water,  ex- 
cept once  in  a  while.  I  should  say,  perhaps,  once  in  five  years  the 
grain  crops  which  are  planted  late  suffer  from  frost. 

Senator  Plumb.  Are  there  any  things  that  might  be  called  a  total 
failure  1 

Mr.  Childs.  No;  except  where  there  is  a  total  failure  of  moisture. 
I  know  that  in  my  own  case  as  to  100  acres  of  land  that  last  year  pro- 
duced 45  bushels  of  oats  to  the  acre,  which  were  harvested,  that  very 
same  land  I  purposely  put  in  a  crop  late  this  year  expecting  to  have 
water,  but  was  disappointed;  I  did  not  get  any.  So  that  three  weeks  ago 
the  growth  was  so  stunted  that  I  concluded  it  wonld  not  pay  to  cut  it 
even  for  hay,  so  I  turned  100  head  of  stock  into  it  to  eat  it  up,  thinking 
that  was  the  only  way  to  utilize  any  portion  of  it.  That  was  wholly 
because  there  was  no  water. 

Senator  Plumb.  Is  there  any  total  failure  here  except  for  lack  of 
water  1 

Mr.  Childs.  None  that  I  ever  beard  of. 

Senator  Plumb.  What  is  the  effect  of  the  hot  winds  that  yon  spoke 
of,  and  where  are  they  generated  f 

Mr.  Childs.  The  hot  winds  generally  come  from  the  southwest,  and 
are  supposed  to  be  the  trade  winds.  Bnt  until  this  year  they  never  have 
been  severe  enough  to  attract  our  attention,  in  the  way  of  doing  much 
damage.  This  year,  however,  there  has  been  a  very  bad  conditiou  of  hot 
winds.  They  have  blown  most  continuously.  The  atmosphere  has  been 
very  hot  and  very  dry,  and  the  fires  that  have  been  burning  aronnd  us 
have  intensified  that  condition.  In  the  opinion  of  most  people  all  that 
had  the  effect  of  taking  the  moisture  away  from  vegetatiou  rather  than 
supplying  it,  if  there  was  any  in  the  atmosphere. 

The  Chairman.  Even  where  they  had  plenty  of  water  T 

Mr.  Childs.  Yes. 

Senator  Plumb.  When  are  lands  plowed  in  this  climate  for  the  pur- 
pose of  agriculture  t 
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Mr.  Childb.  Ordinarily  the  lands  are  plowed  io  April.  Of  course 
it  depends  on  the  early  opening  of  spring. 

Senator  Plumb.  Do  yon  ever  plow  in  the  fall  before? 

Mr.  Ohildb.  Some  people  plow  in  the  fall. 

Senator  Plumb.  Do  the  lands  have  to  be  watered  before  they  are 
plowed  f 

Mr.  Childb.  Ground  that  has  been  cultivated,  generally  speaking, 
does  not  have  to  be  watered.  When  they  are  breaking  in  new  ground 
they  generally  take  occasion  to  break  it  after  getting  a  good  rain-fall. 
If  they  do  not  get  rain-fall  and  insist  on  breaking  it  then  they  irrigate  it 

Senator  Plumb.  That  is  for  the  purpose  of  breaking  the  sodt 

Mr.  Ohildb.  Yes;  in  the  case  of  hard  ground. 

Senator  Plumb.  Is  it  expensive  to  cultivate  berel  For  example,  do 
the  hoed  crops,  such  as  potatoes,  etc,  need  as  much  cultivation  here  as 
in  the  section  of  the  eountry  where  there  is  plenty  of  rain-fall  T 

Mr.  Childb.  I  am  not  much  acquainted  with  the  operations  in  the 
Eastern  States.  Farming  is  only  a  recent  addition  to  my  experience. 
But  my  observation  is  that  there  is  very  little  labor  necessary  in  the 
production  of  crops  of  potatoes  on  clean  ground — new  ground,  which 
is  apt  to  be  clean  and  not  foul  with  weeds.  Potatoes  need  but  very 
little  labor.  Irrigate  them  once  or  twice  after  they  are  hilled  up  and 
they  will  yield  very  largely — that  is  to  say,  in  ground  that  is  in  good 
condition. 

Senator  Plums.  What  other  kind  of  root  crops  do  you  raise  in  this 
country  besides  potatoes  ! 

Mr.  Ohildb.  They  raise  a  large  beet  crop.  The  beet  crop  is  very  large 
Mangel-wurzel  in  this  Territory  has  produced,  I  think,  60  tons  to  the 
acre,  where  grown  ou  good  soil  with  good  moisture. 

Senator  Plumb.  Does  that  require  as  much  moisture  as  other  crops! 

Mr.  Childs.  I  think  it  does,  and  more.  We  grow  turnips  also  here; 
almost  every  kind  of  vegetable  is  grown  here.  It  is  difficult  to  believe 
one's  own  eyes,  almost. 

Senator  Plumb.  Is  there  any  food  crop  which  could  be  raised  in  this 
country  in  fair  quantity,  according  to  the  acreage,  without  irrigation} 
I  do  not  mean  to  gay  in  particular  localities,  but  generally. 

Mr.  Childb.  No. 

Senator  Plumb.  Have  no  experiments  been  made  in  that  direction! 

Mr.  Ohildb.  I  do  not  know  of  anything  that  can  grow  here,  gener- 
ally speaking,  without  the  aid  of  water.  Of  course,  it  is  claimed  in  the 
north  country  that  cultivation  nourishes  there  without  irrigation,  but  I 
venture  the  assertion  that  if  the  people  will  dig  down  a  foot  or  two 
they  will  And  water.  It  might  not  have  been  supplied  from  the  surface, 
but  they  will  find  it  uuderueath.  In  my  belief,  if  yon  dig  7  teet  any- 
where you  will  and  standing  water. 

Senator  Plumb.  Do  you  mean  on  the  bottom-lands! 

Mr.  Childs.  No;  on  the  bench  lands. 

Senator  Plumb.  Is  that  a  sheet  of  water  underlying  the  whole  bench, 
as  you  understand  itt 

Mr.  Childs.  I  should  judge  so  from  its  putting  in  an  appearance 
wherever  you  attain  that  depth. 

Senator  Plumb.  It  does  not  risel 

Mr.  Childb.  No. 

Senator  Plumb.  Does  it  remain  at  the  same  level,  do  you  think? 

Mr.  Childb.  Yea;  although  I  have  an  artesian  well  there  that  has 
been  flowing  for  about  two  years.  That,  however,  is  dug  up  in  the 
mountains 
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Senator  Plumb.  At  what  depth  did  yon  get  that  water? 

Mr.  Childs.  Well,  to  call  it  an  artesian  well  needs  a  little  explana- 
tion. I  had  a  natural  spring  in  a  ravine  at  a  breaking  out  of  tho 
mountain.  I  got  a  boring  apparatus  and  sank  a  hole  immediately  back 
of  the  spring.  The  natural  flow  from  the  spring  was,  I  should  say,  5 
indies  of  water.  I  sank  the  hole  to  the  depth  of  160  feet.  At  20  feet 
from  the  surface  the  flow  was  increased  quite  perceptibly.  At  40  feet 
there  was  perceptibly  an  additional  flow.  At  80  feet  there  was  an  addi- 
tional flow,  and  that  continued  80  feet  deeper.  I  do  not  think  that  I  added 
to  the  flow  at  the  last  80  feet;  and,  having  all  the  water  that  1  wanted. 
I  stopped  there  and  pat  in  a  3-inch  pipe,  and  the  water  came  up  above 
the  surface  and  it  flows  continuonsly  ont  of  an  opening  in  tbe  3-inch  pipe 
13  inches  above  the  ground.  That  is  a  3-inch  "T."  And,  of  course, 
there  is  another  3-iuch  opening,  to  which  I  attached  a  pipe,  and  have 
taken  that  down  the  gulcb  for  a  distance  of  three-quarters  of  a  mile, 
where  it  is  discharged  abont  90  feet  below  its  source.  I  have  not  meas- 
ured the  flow  of  that  accurately,  but  it  flows  sufficiently  to  yield  200 
gallons  per  minute,  and  has  been  flowing  continuously  for  two  years. 
It  is  a  very  good,  clear  quality  of  water. 

There  is  one  other  point  in  that  connection  that  1  would  like  to  men- 
tion here.  That  is  as  to  the  proposition  of  there  being  flowing  water 
under  the  surface  of  tbe  beds  of  streams.  I  know  that  to  be  true.  I 
know  that  as  to  tbe  McOlellan  stream  here,  which  empties  into  the 
Prickly  Pear  above  my  ditch  2,000  feet,  there  is  now  water  running 
to  the  extent  of  25  or  30  miner's  inches,  while  back  where  the  water 
first  appears  in  tbe  stream  it  is  dry  up  to  a  point  where  a  ditch  takes 
ont  all  tbe  water  that  would  flow  on  tbe  surface ;  demonstrating  fully 
that  the  water  sinks,  goes  under  ground,  and  rises  again  to  the  extent 
of  25  miner's  inches.  1  am  now  digging  a  bed-rock  drain  there  and  am 
folly  persuaded  from  the  examination  and  the  surveys  that  I  have  made 
that  I  will  get  a  flow  of  150  inches  of  bed-rock  water,  whereas  the 
normal  flow  at  the  surface  at  this  season  of  the  year,  especially  at  this 
dry  season,  would  not  have  been  any  greater  than  that. 

I  believe  that  it  is  true  generally  of  mountain  streams.  That  there  is  a 
very  large  amount  of  water  that  sinks  when  it  is  flowing  through  the 
valleys,  disappears  through  the  gravel  and  sand  to  bed-rock,  and  run- 
ning a  bed-rock  drain  will  secure  it  again. 

Senator  Plumb.  Ah  to  your  experiment  with  this  artesian  well  at  the 
foot-hills,  you  think  there  is  generally  an  underground  supply  of  water 
near  those  foot-hills  1 

Mr.  Ohilds.  No,  I  do  not.  I  do  not  think  that  there  is  an  under- 
ground stream  of  water  unless  you  get  near  the  bed  of  natural  streams, 
near  the  gravel. 

Senator  Plumb.  There  are  do  underground  springs,  then,  you  think, 
as  a  rule* 

Mr.  Childs.  I  think  tbese  springs  are  tbe  results  of  openings  which 
happen  to  occur  below  the  level  of  some  underground  reservoir,  which 
has  resulted  from  the  water  percolating  through  the  rocks  and  striking 
a  cavity,  and,  being  above  tbe  natural  outlet,  it  percolates  down  through 
the  seams  of  tbe  rocks  and  makes  these  natural  springs.  1  am  satisfied 
that,  as  my  well  gave  an  increasing  flow  at  20,  40,  and  80  feet,  I  came 
across  streams  running  there  at  that  section  or  depth. 

Senator  Plumb.  What  do  you  say  as  to  the  relative  value  of  agri- 
culture here,  in  this  part  of  tbe  country,  and.  say,  in  tbe  Missouri  Valley, 
or  the  country  where  water  is  obtained  by  natural  precipitation  T  How 
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mack  better  off  is  a  farmer  there  with  160  acres  of  land  than  a  fanner 
hero! 

Mr.  Guilds.  Do  yon  mean  in  the  productiveness  of  his  soil  1 

Senator  Plumb.  In  the  productiveness  of  the  soil  and  his  proximity 
to  market,  everything  taken  together! 

Mr.  Childs.  I  should  say  that  a  farmer  here  with  160  acres  of  land, 
with  water  for  irrigating;  the  same,  is  400  per  cent,  better  off  than  the 
other  farmer.    That  is,  he  is  four  times  better  off. 

Senator  Plumb.  That  is  to  say,  taking  his  market,  and  the  certain tv 
of  bis  crops,  and  the  larger  amount  to  be  raised,  and  so  on,  you  think 
he  is  four  times  better  off  beret 

Mr.  Childs.  I  should  judge  so  as  an  average. 

W.  A.  Burleigh.  Ask  Mr.  Childs,  Senator,  as  to  the  size  of  the 
potatoes  that  be  has  seen  growing  here. 

Mr.  Childs.  My  reputation  for  veracity  is  very  well  established,  but 
I  will  venture  one  other  assertion.  I  have  seen  potatoes  dag  and  put 
on  the  scales  that  weighed  5J  pounds  each. 

Senator  Plumb.  That,  of  course,  is  not  the  average  weight. 

Mr.  Childs.  There  is  a  very  large  percentage  of  a  certain  variety 
of  potato  that  will  go  to  a  pound  and  a  half.  I  think  there  have  been 
harvested  patches  of  potatoes  to  the  extent  of  one  or  two  or  perhaps 
five  acres  of  certain  varieties  that  will  average  1$  pounds  apiece. 

Senator  Plumb.  Do  you  produce  onions  herel 

Mr.  Childs.  Yes,  from  the  seed ;  onions  that  excel  the  Bermuda 
onion. 

Senator  Plumb.  They  are  flavorless,  are  they  t  More  like  the  Spanish 
ou ion? 

Mr.  Childs.  There  are  different  varieties,  having  different  flavors. 
The  kind  I  had  reference  to  is  nearly  flavorless. 

STATEKEHT  OF  W.  A.  BuTLLEIQH,  OF  HELEHA, 

The  Chairman.  How  long  have  yon  resided  in  Montana! 

Mr.  BURLEIGH.  About  eleven  years. 

The  Chairman.  Yon  have  lived  in  Dakota  a  long  time,  too,  I  be- 
lieve t 

Mr.  Burleigh.  I  went  to  Dakota  in  1861  and  resided  there  till  I 
came  here,  about  eleven  years  ago. 

The  Chairman.  Yon  represented  Dakota  as  a  Delegate  to  Congress  1 

Mr.  Burleigh.  Yes,  for  four  years. 

The  Chairman.  Has  your  attention  been  called  to  this  subject  of 
farming  by  irrigation! 

Mr.  Bubleigh.  I  have  devoted  a  great  deal  of  thought  to  the  sub- 
ject. 1  was  one  of  the  gentlemen  wbo,  some  time  ago,  suggested  the 
matter  to  the  people  here. 

The  Chairman.  Have  yon  traveled  over  the  Territory  considerably  J 

Mr.  Burleigh.  The  eastern  portion  of  it  I  have,  bat  not  the  mount- 
ains. The  Yellowstone  Valley  and  its  tributaries  1  have  been  over  a 
good  deal. 

The  Chairman.  What  is  your  observation  on  irrigation  and  its 
success ! 

Mr.  Bubleigh.  So  far  as  I  have  witnessed  it  it  is  a  present  and  per- 
fect success.  In  fact  the  country  is  perfectly  worthless  for  agricultural 
purposes  without  irrigation. 

The  Chairman.  With  irrigation  how  does  it  compare  with  land  you 
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have  been  in  the  habit  of  seeing  cultivated  in  Dakota  and  other  places 
further  east  ! 

Mr.  Burleigh,  With  irrigation  the  soil  of  the  Yellowstone  Valley,  in 
eastern  Montana,  will  in  my  judgment  produce  larger  crops  than  any 
country  that  I  ever  knew  anything  about. 

The  Chairman.  To  what  extent  is  irrigation  practicable  in  the  east- 
ern portion  or  eastern  half  of  this  Territory  ! 

Mr.  Burleigh.  With  proper  reservoirs  to  save  ■"*■<»  water  that  runs 
down  in  the  spring,  I  believe  that  more  than  one-half  v?  ■'astern  Mou- 
taua  is  susceptible  of  irrigation. 

The  Chairman.  What  is  the  character  of  the  soil  as  to  fertility! 

Mr.  Burleigh,  The  soil  is  very  fertile  indeed,  provided  it  has  water. 
Without  water  it  is  not.  I  should  like  to  make  an  observation  at  this 
point,  if  I  should  be  allowed  to  do  so. 

The  Chairman.  Make  any  statement  you  wish  without  waiting  for 
questions. 

Mr.  Burleigh.  I  know  of  three  of  the  best  fanners  in  eastern  Mon- 
tana who  live  in  the  Yellowstone  Valley,  and  all  of  them  on  the  other 
Bide  of  the  railroad.  They  went  there  with  from  $12,000  to  $20,000 
apiece.  They  undertook  to  cultivate  the  soil  without  irrigation,  and  two 
of  the  three  told  me  that  had  it  not  been  for  their  stock  they  would  have 
been  bankrupted.  Then  they  got  together  and  took  out  a  ditch  just 
below  Custer  Station  on  the  opposite  side  of  the  river,  by  their  own 
efforts,  and  are  now  making  the  ditch  larger  to  irrigate  thousands  of 
acres  out  of  the  Yellowstone  River. 

I  have  seen  blue-grass  with  irrigation  grow  30  inches  high,  and  in 
my  judgment  if  it  had  been  cut  it  would  have  produced  3  tons  to  the 
acre.  1  know  it  is  Kentucky  blue-grass  because  I  sent  to  Kentucky 
and  got  the  seed.  I  have  seen  larger  timothy  grow  with  irrigation  on 
the  bottoms,  larger  clover  and  larger  alfalfa  than  I  ever  saw  grow  in 
any  other  country. 

The  Chairman.  Can  the  Government  facilitate  irrigation  by  making 
surveys! 

Mr.  Burleigh.  Yes;  if  the  Government  surveys  are  made  under 
scientific  direction.  People  will  then  have  confidence  in  the  country, 
and  if  arrangements  are  made  by  which  even  private  enterprise  can 
engage  in  irrigation  under  the  direction  of  a  competent  Government 
engineer,  I  think  it  will  very  largely  benefit  the  country. 

The  Chairman.  To  what  extent  can  land  be  brought  under  cultiva- 
tion by  private  enterprise,  probably,  if  parties  had  all  the  facts  with 
regard  to  the  particular  localities  ! 

Mr.  Burleigh.  All  the  land  susceptible  of  cultivation  lying  below 
the  head  of  the  water.  • 

In  regard  to  the  storage  of  water,  there  are  hundreds  of  little  streams 
in  this  Territory  that  are  full  of  water  from  melted  snows  and  rains  of 
the  spring.  There  are  natural  reservoirs  where  that  water  in  very 
many  instances  can  be  saved  to  be  used  during  the  dry  season  and  when 
these  springs  are  dry.  If  that  system  could  be  adopted  there,  it  seems 
to  me  it  would  add  immeasurably  to  the  wealth  of  the  country  and  the 
people.    I  do  not  "think"  anything  about  it ;  I  know  it. 

The  policy  of  the  Government  has  been  one  of  the  most  peculiar  kind. 
Long  since  steamboat  navigation  has  ceased  here  the  Government  has 
continued  to  make  appropriations  to  improve  the  navigation  of  these 
upper  rivers.  Navigation  of  these  upper  rivers  is  a  thing  of  the  past. 
They  drain  the  water  out  as  rapidly  as  possible,  so  that  it  shall  not  stay 
very  long  if  they  can  help  it.    And  when  the  waters  are  going  down  to 
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the  lower  country  the  policy  of  the  Government  tends  to  make  it  worse. 
Then  they  start  to  build  jetties  below  to  let  it  out  of  the  Mississippi. 
Whereas  if  the  money  were  expended  up  here — some  such  measure  as 
you  suggest — it  would  be  of  immeasurable  benefit  to  this  whole  country, 

The  Chairman.  Do  yon  believe  it  would  mitigate  the  floods  if  the 
waters  were  stored  up  here,  as  you  think  they  might  bef 

Mr.  Burleigh.  Certainly  it  would.,'  The  water  being  turned  upon 
the  soil  here  would  promote  evaporation  and  increase  the  rain-full. 
Take  t  he  Missouri  River ;  when  it  starts  out  of  the  boon!  in  June  it 
causes  the  greatest  consternation.  If  you  torn  the  water  from  those 
watersheds  on  to  the  country  below,  inundations  are  inevitable.  The 
clearing  out  of  the  channels  here  has  a  tendency  to  send  the  water 
down  as  quickly  as  possible.  I  have  been  thinking  this  thing  over 
seriously  in  the  light  of  common  sense,  and  I  have  wondered  whether 
we  are  really  advancing  in  intelligence  as  a  people  or  whether  we  are 
not  degenerating  ever  since  the  days  of  the  old  Egyptian  monarcbs, 
who  first  conceived  the  idea  of  converting  the  great  Egyptian  desert 
into  the  granary  of  the  world. 

The  Chairman.  Undoubtedly  the  world  has  largely  lost  a  knowledge 
of  the  art  of  irrigation  ;  but  it  is  recovering  it 

Mr.  Burleigh.  Our  people  should  endeavor  to  regain  some  knowl- 
edge of  it.  I  would  like  to  say  a  word  or  two  now  to  the  committee 
with  regard  to  the  timber  land. 

The  Chairman.  Condense  what  yon  have  to  say  into  as  small  a 
space  as  possible,  as  our  time  is  limited. 

Mr.  Burleigh.  My  idea  is  that  the  system  of  employing  secret 
agents,  which  has  been  pursued  by  the  Government  here,  has  been 
very  detrimental  to  the  people  of  this  country  and  should  Dot  be  con- 
tinued. I  think  there  should  be  a  Government  agent  here  to  supervise 
the  timber. 

The  Chairman.  Would  you  allow  every  persou,  under  proper  regu- 
lations, to  cut  what  timber  he  requiredt 

Mr.  Burleigh.  Yes;  and  the  thinning  out  of  the  timber  will  be  as 
advantage.  It  would  be  better  for  the  forests  and  for  this  people  if 
about  nineteen  trees  out  of  every  Iwenty  were  cnt  down;  but  care 
should  be  taken  to  cut  down  the  right  trees  and  to  leave  the  right 
trees  standing.  The  growth  is  now  so  dense  here  that  the  wood  takes 
the  moisture  from  the  ground,  and  the  forests  actually  perish.  There 
would  be  moisture  enough  to  sustain  about  one  tree  in  twenty  and 
bring  it  up  to  a  large  size ;  so  that  realty  the  forests  ought  to  be  some- 
what denuded. 

In  regard  to  forest  fires,  I  have  some  peculiar  views,  and  I  think  they 
are  founded  in  fact.  As  you  came  up  from  Miles  City  you  found  that 
there  bad  been  fires  between  the  railroad  and  the  river. 

The  Chairman.  Tes. 

Mr.  Burleigh.  That  is  all  occasioned  by  the  miserably  incompetent 
nppliances  used  by  the  railroads  on  their  locomotives.  I  venture  to  say 
that  forty-five  fires  out  of  every  fifty  that  have  ocenrred  in  the  West, 
and  that  have  devastated  and  that  are  now  devastating  the  country,  hare 
come  from  incompetent  devices  which  the  railroad  companies  have  em- 
ployed upon  their  locomotives,  so  that  cinders  and  sparks  have  been 
thrown  off  without  limit.  There  has  been  more  timber  destroyed  by 
lire  in  the  Territory  of  Montana,  as  Colonel  Sanders  has  said,  since  the 
first  day  of  last  July  than  has  ever  been  consumed  by  settlers  in  this  Ter- 
ritory. The  same  applies  to  the  grass.  We  are  annoyed  to  death  by  the 
burning  of  the  grass.    Many  railroads  will  not  even  keep  the  combnsti- 
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ble  material  off  their  right  of  way.  I  make  that  suggestion  in  no  un- 
friendly spirit  against  the  railroads,  but  I  state  the  fact. 

The  Chairman.  Anything  that  the  Government  can  do  will,  I  think, 
be  done,  so  that  the  people  can  have  the  timber,  and  at  the  same  time 
not  interfere  with  the  growth  of  the  forests.  But  the  matter  of  keeping 
the  land  from  fires  is  a  most  important  one. 

Mr.  Burleigh.  From  Lake  Superior  to  Puget  Sonnd  the  Govern- 
ment has  donated  to  the  railroads  a  great  belt  of  country  40  miles  wide, 
and  it  is  nothing  more  than  right  that  the  railroads  shonld  be  required 
under  the  strictest  laws  to  protect  the  settlers  and  the  country  against 
devastation  by  Are. 

The  Chairman.  I  think  the  States  separately  might  pass  laws  on 
that  subject  also. 

Mr.  Burleigh.  I  think  onr  people  will  do  so  when  they  have  a  State 
government.  We  have  a  provision  in  onr  new  constitution  sufficient 
to  cover  the  subject.  Of  course  there  should  be  some  modification  of 
oar  land  laws  here,  but  that  can  be  suggested  as  we  go  along.  This 
thing  of  sending  Pinkerton's  detectives  here  to  honnd  down  our  people 
is  villainous  and  should  not  be  continued. 


STATEMENT  OF  0.  C.  SWALLOW,  EHBPECTOE  OP  MINES  FOB  MOM- 
TANA. 

The  Chairman.  How  long  have  you  resided  in  Montana  T 

Mr.  Swallow.  I  have  been  practically  here  since  1867,  though  I 
have  been  away  sometimes. 

The  Chairman.  Has  your  attention  been  called  to  the  subject  of  irri- 
gation t 

Mr.  Swallow.  Somewhat. 

The  Chairman.  Have  you  traveled  over  the  country  here  to  observe 
the  topographical  features  and  conditions  bearing  on  that  subject! 

Mr.  Swallow.  I  have  seen  the  whole  country.  I  am  inspector  of 
mines  for  the  Territory,  and  I  have  traveled  a  good  deal  through  the 
Territory. 

The  Ohairman.  What  do  you  say  as  to  the  opportunities  for  irriga- 
tion in  this  Territory  1 

Mr.  Swallow.  I  think  there  is  water  enongh  in  the  Territory  now  to 
irrigate  all  the  arable  land  we  have. 

The  Chairman.  About  what  proportion  of  the  land  would  be  arable 
land? 

Mr.  Swallow.  One-half. 

The  Chairman.  And  there  is  water  enough  to  irrigate  that! 

Mr.  Swallow.  I  think  there  is  water  enough,  if  it  is  properly  man- 
aged, to  irrigate  half  of  this  Territory. 

The  Chairman.  What  do  you  say  about  the  storage  of  water  in  res- 
ervoirs to  save  it  for  the  time  of  irrigation— whether  that  could  do  very 
roach  f 

Mr.  Swallow.  That  will  have  to  be  done.  We  can  not  irrigate  one' 
sixth  of  it  now. 

The  Chairman.  What  are  the  facilities  for  storing  the  water  in  con- 
nection with  the  topography  and  the  streamsT 

Mr.  Swallow.  1  never  knew  any  country  thai  had  so  many  facilities 
as  this  for  that  purpose.  All  the  mountains  are  full  of  ravines  and 
places  for  reservoirs. 
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The  Chairman.  Steep  ravines  are  not  good.  Are  tberc  marshes  and 
flat  places  adapted  fur  reservoirs  f 

Mr.  Swallow.  Yea;  all  our  mountains  are  fall  of  them. 

The  Chairman.  Are  there  tnauy  places  where  sufficient  water  does 
not  now  come  down  the  ravine  or  steep,  but  where  by  storage  enough 
water  could  be  bad ! 

Mr.  Swallow.  Yes:  1  have  been  over  Judith  Mountain,  and  I  am 
surprised  to  see  that  all  the  mountain  streams  are  flowing.  The  streams 
where  they  open  oat  into  the  valley  are  dry.  I  will  mention  one  which 
they  will  "Dry  Wolf,"  because  it  does  not  flow.  I  traveled  up  tbat 
valley  several  miles,  and  for  3  miles  there  were  500  inches  and  for  sev- 
eral miles  800  inches  of  water.  There  was  really  plenty  of  water  to  ir- 
rigate the  farms,  if  tbe  farms  could  get  it,  but  it  sinks. 

The  Chairman.  Can  it  uot  be  taken  out  by  ditches,  high  up,  or  by 
Humes  or  pipes,  or  other  means  that  might  be  resorted  to  T 

Mr.  Swallow.  Of  course;  there  is  do  trouble  about  it  whatever. 

The  Chairman.  What  is  your  opinion  as  to  tbe  value  of  surveys  for 
the  purpose  of  irrigation  and  locating  reservoirs  and  ditches  and  esti- 
mating the  COSt  thereof,  and  how  much  would  that  benefit  the  country! 

Mr.  Swallow.  It  would  All  this  country  up.  People  do  not  know 
now  what  it  is  going  to  cost  them,  and  until  they  do  know  they  will  not 
get  water.  If  you  give  them  the  Information  and  make  it  certain  that 
they  can  get  water,  they  will  settle  here. 

The  Chairman.  And  in  many  cases  they  will  get  the  water  them- 
selves 1 

Mr.  Swallow.  Yes ;  if  they  know  how  and  where. 

The  Chairman.  Is  it  expensive  for  individuals  to  Hud  out  where  and 
how! 

Mr.  Swallow.  Thay  do  not  know  enough  now.  They  have  to  eome 
here  and  hire  an  engineer  and  pay  him  (10  a  day  and  his  expenses,  and 
they  do  not  know  where  to  send  him  when  they  find  him. 

The  Chairman.  Consequently  they  do  not  know  where  the  irriga- 
tion can  be  had  that  is  easy  to  be  had  f 

Mr.  Swallow.  No.  At  one  time  I  met  a  colony  of  Swedes  up  in  the 
Judith  Mountains. ,  The  country  was  very  dry,  and  they  thought  they 
would  go  out  prospecting.  They  went  along  for  8  miles  in  the  val- 
ley, and  there  they  have  built,  and  have  now  water  enough.  The  grass 
in  that  valley  in  some  places  is  as  high  as  my  knees.  There  are  hun- 
dreds of  square  miles  in  those  mountain  valleys  that  are  full  of  grass. 

I  have  been  listening  here,  and  I  see  your  attention  has  been  given 
to  this  question  of  mountain  reservoirs,  but  apparently  altogether  for 
agricultural  purposes.  I  want  to  make  a  suggestion  if  you  will  allov 
me. 

The  Chairman.  Certainly. 

Mr.  Swallow.  Does  the  province  of  your  committee  include  the 
supply  of  water  for  mining  purposes! 

The  Chairman.  That  will  come  in  incidentally;  but  the  miners  are 
a  pretty  shrewd  class  of  people  and  are  very  apt  to  regulate  their 
matters  pretty  successfully  themselves. 

Mr.  Swallow.  I  know  that;  but  if  you  go  up  into  these  mountains 
to  regulate  all  these  matters  and  take  away  the  water  from  the  miners 
and  give  it  all  to  the  farmers  that  might  not  be  just  the  proper  thing  w 
do.  Can  you  not  regulate  it  so  that  the  miner  can  be  protected  tbe 
same  as  the  fanner  ? 

Tbe  Chairman.  Certainly;  the  miners  will  be  protected. 

Mr.  Swallow.  They  have  themselves  built  a  great  many  reservoirs 
to  save  the  water. 
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STATEMENT  OP  ALFRED  MYERS,    OF  BILLINGS,  PARE  COUNTY. 

The  Ohatbman.  What  is  your  business! 

Mr.  Myers.  I  have  been  stock-raising  and  farming  in  Park  County. 

The  Chairman.  Have  yon  looked  into  the  subject  of  irrigation  and 
the  matter  of  fertilizing  the  land  by  patting  water  on  it  I 

Mr.  Mikes.  Yes ;  I  have  given  considerable  thought  to  that,  and 
have  bad  considerable  experience  of  it  in  farming. 

The  Chairman.  With  what  success  f 

Mr.  Myers.  Very  satisfactory  success,  as  far  as  I  have  been  able  to 
conduct  the  water  to  the  land. 

The  Chairman.  Have  yon  had  large  crops  ? 

Mr.  Myers.  Yes ;  I  have  had  a  large  yield  and  a  certain  yield  on 
the  land  which  I  have  been  cultivating. 

The  Chairman.  To  what  extent  can  irrigation  be  practiced  in  this 
part  of  the  country,  do  yon  think  ? 

Mr.  Myers.  I  think  all  along  the  base  of  the  mountains  and  on  the 
plateaus  on  the  eastern  part  of  the  Rocky  Mountains  it  could  be  prac- 
ticed very  extensively  by  a  system  of  reservoirs  for  storing  the  water 
and  conducting  it  on  to  the  table-lands.  It  would  be  very  successful 
and  profitable. 

The  Chairman.  How  would  Government  surveys  be  regarded  in  that 
connection. 

Mr.  Myers.  Tbey  would  be  very  material  in  pointing  out  to  the  peo- 
ple the  manner  in  which  a  system  of  reservoirs  could  be  used  for  the 
storing  of  water,  and  the  probable  cost  of  their  construction  and  so  forth. 
That  would  very  greatly  help  the  reclaiming  of  the  arid  lands. 

The  Chairman.  And  you  think  one-ban?  of  the  country  east  of  here 
could  be  irrigated  f 

Mr.  Myers.  Yes^I  think  so. 

The  Chairman.  What  variety  of  crops  can  you  raise  here? 

Mr.  Myers.  Oats,  wheat,  barley,  rye,  potatoes,  and  all  kinds  of  vege- 
tables. Tbey  raise  a  very  fair  quality  of  Indian  corn.  Hay  is  a  success 
here,  and  the  grasses,  alfalfa,  timothy,  clover,  blue  grass,  and  so  forth, 
also. 

The  Chairman.  Suppose  that  the  land  that  could  be  made  subject  to 
irrigation  were  generally  under  cultivation  here,  would  that  be  valu- 
able? 

Mr.  Myers.  Yes. 

Tbe  Chairman.  How  does  the  summer  range  compare  with  the  winter 
range  in  this  country!     Is  there  more  summer  range  than  winter  range  1 

Mr.  Myers.  Yes;  a  great  deal  more. 

The  Chairman.  Suppose  you  had  forage  for  yoar  stock  in  winter,  and 
feed  to  fatten  them,  so  tbat  yon  could  send  fat  sheep,  fat  bogs,  and  fat 
beeves  to  market,  would  the  balance  of  the  laud  be  valuable  for  your 
summer  range? 

Mr.  Myers.  I  think  it  would  ;  it  would  enhance  the  value  and  make 
a  demand  for  this  land  that  was  not  adapted  to  winter  grazing. 

The  Chairman.  Would  it  not  furnish  additional  advantages,  over 
almost  any  other  country,  to  those  wbo  bad  irrigable  land,  by  enabling 
them  to  have  pasture  land  for  the  summer  f 

Mr.  Myers.  I  think  it  would.  It  wonld  place  this  country  in  a  very 
favorable  condition  compared  with  others. 

Tbe  Chairman.  Is  there  auy  section  of  tbe  country  east  of  here  with 
which  you  are  familiar  that  would  have  equal  advantages  ? 
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Mr.  Myers.  No,  sir;  not  after  you  get  oat  of  the  Bock;  Mountains— 
after  you  get  off  these  table-lauds. 

The  Chairman.  I  mean  as  to  the  rich  lauds  of  the  Mississippi  Val- 
ley— would  farming  be  conducted  there  with  the  same  profit  that  it 
could  be  here  t 

Mr.  Myers.  I  think  not.  I  think  farming  here,  where  an  abundance 
of  water  can  be  procured,  would  be  more  successful  than  it  would  be 
there. 

The  On  airman.  How  do  the  crops  compare  here  with  the  crops  East; 
for  instance,  in  Illinois,  or  whatever  State  you  are  familiar  with  T 

Mr.  Myers.  I  am  familiar  with  all  the  States.  I  have  lived  io  Illi- 
nois, in  Missouri,  in  Iowa,  and  other  States.  In  small  grains,  I  think 
we  can  produce  more  to  the  acre  here  than  in  any  other  of  the  central 
Middle  States. 

The  Chairman.  And  are  more  sore  of  a  crop ! 

Mr.  Myers.  Yes. 

The  Chairman.  Taking  it  for  ten  years,  how  do  yon  think  it  would 
bel 

Mr.  Myers.  It  would  be  more  certain  here,  with  a  supply  of  water. 
In  these  lands  there  are  very  few  seasons  in  which  we  can  procure  a 
good  crop  without  irrigation.  The  rain-fall  does  not  come  exactly  at 
the  right  season  and  does  not  continue  long  enough.  Iu  the  case  of 
these  arable  lands  we  scarcely  ever  have  rain  enough  during  the  season 
to  produce  a  crop.  A  gentleman  spoke  of  the  northeastern  part  01 
the  Territory.  That,  perhaps,  has  some  land  that  in  some  seasons  would 
produce  crops  without  so  much  rain  as  the  land  here,  but  there  is  do 
certainty  of  the  supply  of  crops  here  withont  artificial  irrigation. 

The  Chairman.  Are  there  any  other  particular  facts  that  you  would 
wish  to  state  f 

Mr.  Myers.  Nothing  further  than  to  say  that  I  think  it  is  entirely 
practicable  to  reservoir  and  store  the  water  along  the  base  of  the  mount- 
ains. Of  course  there  may  be  places  west  that  would  be  equally  prac- 
ticable, but  the  large  extent  of  country  that  is  adapted  to  the  storing 
of  water  is  on  the  eastern  base  of  the  liocky  Mountains. 

You  suggested  the  idea  about  reclaiming  the  National  Park.  Yon 
are  goiug  to  make  all  this  timber  region  a  national  park  virtually. 
You  might  enlarge  westward  the  National  Park  a  little  without  any 
injury  to  any  other  interest,  perhaps,  but  in  any  other  direction  you 
will  be  apt  to  get  into  a  valuable  mining  country. 

STATEMENT  OF  SIMEON  S.  HOBSON,  OF  HELENA. 

The  Chairman.  How  long  have  you  resided  iu  Helena  f 

Mr.  Hobson.  I  have  resided  here  for  ten  years. 

The  Chairman.  Have  you  given  the  subject  of  irrigation  some  atten- 
tion T 

Mr.  Hobson.  Yes. 

The  Chairman.  Are  yon  a  farmer* 

Mr.  Hobson.  Yes:  and  a  stock-raiser. 

The  Chairman.  Where  T 

Mr.  Hobson.  In  the  Judith  Basin. 

The  Chairman.  What  are  the  facilities  in  this  Territory  forirriga- 
tiont 

Mr.  Hobson.  They  are  very  good  in  the  valley  in  which  I  live. 

The  Chairmam.  Have  you  examined  the  Territory  generally  1 
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Mr.  Hobson.  To  a  considerable  extent  I  have.  It  is  a  large  Terri- 
tory, however. 

The  Chairman.  From  your  observation,  about  what  proportion  of  it 
might  be  irrigated  if  the  water  were  stored  and  saved  f 

Mr.  Hobson.  I  should  not  think  that  over  25  or  33  per  cent,  of  the 
Territory.    The  mountain  ranges  are  very  large  in  this  Territory. 

The  Chairman.  If  you  take  the  eastern  part,  how  much  would  it  bet 
Mr.  Hobson.  Perhaps  one-half  of  that  might  possibly  be  irrigated 
in  that  way.    The  valley  in  which  I  live  is  a  large  valley,  and  one-half 
of  thai  certainly  could  be  irrigated. 

The  Chairman.  How  much  is  under  cultivation  in  yonr  valley  ;  what 
proportion  of  the  land  1 

Mr.  Hobson.  Not  over  6  per  cent.,  I  think.  It  is  difficult  to  estimate 
correctly.  The  people  use  all  the  laud  they  can  And  along  the  bottoms 
of  the  streams,  about  as  wide  as  they  can  conveniently  get  the  water 
to,  but  there  is  a  good  deal  of  water  taken  out  with  smull  ditches. 

The  Chairman.  Have  you  taken  any  means  to  increase  the  water 
supply  at  all  except  taking  what  flows  down  at  the  time  you  want  to 
nse  itf 

Mr.  Hobson.  No  other. 

The  Chairman.  Have  you  examined  the  places  above  to  see  whether 
there  are  opportunities  for  storage  f 

Mr.  Hobson.  Yes ;  and  there  are  very  fine  opportunities.  We  are 
entirely  surrounded  by  mountains  that  are  not  very  high  nor  very  steep. 

The  Chairman.  Are  there  any  lakes  or  flat  places  above! 

Mr.  Hobson.  Yes. 

The  Chairman.  Has  there  been  any  system  adopted  in  yonr  valley 
of  taking  out  the  water  above  by  a  large  ditch  and  bringing  it  down  aud 
distributing  itt 

Mr.  Hobson.  No.  There  is  a  great  deal  of  fine  bench  land  in  that 
basin  that  could  be  irrigated  with  a'  proper  system  of  reservoirs.  I  do 
not  think  there  is  a  body  of  land  in  the  Territory  that  is  as  well 
adapted  for  that. 

The  Chairman.  What  kind  of  crops  do  you  produce  there t 

Mr.  Hobson.  Principally  oats. 

The  Chairman.  Can  you  produce  all  the  small  grains  f 

Mr.  Hobson.  Yes ;  bat  we  have  no  market  for  it. 

The  Chairman.  Bnt  the  valley  can  produce  itt 

Mr.  Hobson.  Ob,  yes. 

The  Chairman.  Can  you  produce  all  of  the  vegetables  1 

Mr.  Hobson.  All  of  them. 

The  Chairman.  Can  you  grow  alfalfa! 

Mr.  Hobson.  Yob.    I  have  20  acres  of  alfalfa. 

The  Chairman.  How  does  it  dot 

Mr.  Hobson.  It  grows  very  finely. 

The  Chairman.  About  how  much  a  year  can  you  get  from  an  acre! 

Mr.  Hobson.  About  sis  tons  to  the  acre  each  year. 

The  Chairman.  You  find  it  valuable  food  for  cattle,  do  you  not  1 

Mr.  Hobson.  The  best  we  have  ever  had.  I  do  not  think  the  sub- 
ject of  alfalfa  raising  is  generally  understood  in  this  country.  My  ex- 
perience and  that  of  my  neighborhood  is  that  it  only  does  well  on 
ground  that  reqnireB  irrigation.  Ground  that  is  so  low  that  it  requires 
no  irrigation  does  not  do  well  for  alfalfa.  I  am  really  the  only  man  in 
my  county  that  has  been  successful  with  alfalfa,  and  that  accounts  for 
it    The  others  put  it  on  low  ground. 

The  Chairman.  Have  you  tried  fruits  f 
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Mr.  Uobson.  Nothing  bnt  small  fruits.  We  raise  plenty  of  straw- 
berries, currants,  and  such  things. 

The  Chairman.  Are  there  any  other  suggestions  that  you  desire  to 
make? 

Mr.  Hobson.  Nothing  farther,  but  that  I  think  if  a  system  of  Govern- 
ment surreys  were  made  a  great  many  fanners  would  elnb  together  and 
take  advantage  of  the  information,  if  they  knew  just  where  to  apply  it. 

The  Chairman.  It  involves  considerable  risk,  you  think,  for  private 
individuals  to  hire  surveyors  to  make  preliminary  surveyst 

Mr.  Hobson.  The  business  of  raising  crops  in  this  country  would  not 
pay  for  the  employment  of  that  class  of  skilled  labor.  The  great  draw- 
backs to  agriculture  in  this  country  are  the  high  prices  of  labor  and  the 
scarcity  of  water.  I  do  not  think  any  agricultural  country  was  ever 
developed  thoroughly  with  labor  at  $40  a  month. 

The  Chairman.  Labor  can  earn,  and  you  can  afford  to  pay,  $40  a 
month,  provided  you  could  raise  first-class  crops. 

STATEMENT  OF  CONRAD  KOHRS,  OF  HELENA, 

The  Chairman.  How  long  have  you  resided  in  this  Territory  T 

Mr.  KOHRS.  Twenty-seven  years. 

The  Chairman.  What  is  your  occupation? 

Mr.  Kohrs.  I  aut  farming  aud  stock-raising,  and  have  been  engaged 
in  placer  mining  for  many  years. 

The  Chairman.  You  are  quite  familiar  with  this  Territory! 

Mr.  Kohrs.  Yes. 

The  Chairman.  Have  you  given  attention  to  irrigation! 

Mr.  Kohrs.  Yes. 

The  Chairman.  Of  what  advantage  to  the  people  here  wonld  a  sys- 
tem of  Government  surveys  be  that  wonld  indicate  the  places  for  reser- 
voirs and  the  rights  of  way  for  ditches,  and  that  would  estimate  the  cost 
of  such  1 

Mr.  Kohrs.  It  wonld  be  a  great  benefit  for  our  country,  because  the 
people  would  learn  of  the  facilities  they  have  for  storing  water,  which 
they  do  not  know  anything  about  now. 

The  Chairman.  If  that  was  done,  is  there  a  large  amount  of  public 
land  that  would  be  brought  under  cultivation! 

Mr.  Kohrs.  A  very  large  amount. 

The  Chairman.  What  proportion  of  the  land  in  the  Territory  do  yon 
think  could  be  irrigated  if  the  water  were  used  properly! 

Mr.  Kohrs.  I  think  that  yon  could  increase  the  agriculture  of  this 
Territory  by  twenty  times  as  much  as  its  present  output  if  you  had  the 
water  properly  distributed.  I  do  not  think  that  more  than  C  per  cent 
of  the  arable  land  is- under  cultivation  now. 

The  Chairman.  Have  you  ever  been  over  the  plaius  east  of  here  on 
the  table-lands? 

Mr.  Kohrs.  Yes ;  I  am  well  acquainted  with  the  entire  Territory. 

The  Chairman,  what  is  the  character  of  those  table-lauds,  taking 
the  whole  ratine  east  of  here  1 

Mr.  Kohrs.  I  am  not  so  very  well  acquainted  with  the  Yellowstone 
country  as  Mr.  Myers  is;  bat,  taking  it  north  and  northeast,  it  lies 
well  for  irrigation.  The  most  of  the  country  there  has  a  clay  snb- 
soil.  There  is  no  country  in  Montana  that  lies  so  favorably  for  moririg 
water  as  the  northeastern  part,  because  all  over  the  country  there  ate 
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natural  lakes  in  which  water  can  be  stored  without  grout  expense. 
That  is  less  trne  of  the  southern  part  of  the  country. 

The  Chairman.  If  the  land  that  can  be  irrigated  were  irrigated  and 
cultivated,  what  would  yon  do  with  the  remainder  of  the  land  1 

Mr.  Kohrs.  There  would  always  be  a  great  deal  left  for  grazing.  I 
think  the  extent  of  grazing  is  larger  than  most  people  have  any  idea  of. 

The  Chairman.  If  you  bad  forage  for  the  winter,  so  tbat  you  were 
not  under  the  necessity  of  keeping  cattle  during  that  season  unless  the 
winter  was  an  open  one  and  unless  it  was  convenient  to  do  so,  yon 
could  fatten  them,  and  there  would  be  a  vast  amount  of  land,  would 
there  not,  that  you  could  use  for  grazing! 

Mr.  Kohrs.  Yes ;  there  would  be  a  great  deal  left  for  good  summer 
grazing ;  that  is,  if  the  water-courses  were  not  shut  off  from  our  cattle. 

The  Chairman.  On  the  contrary,  would  not  the  water-courses,  if  the 
waters  were  taken  out,  afford  better  facility  for  getting  at  the  waterl 

Mr.  Kohrs.  No,  I  do  not  think  so ;  because  you  would  find  tbat  the 
larger  portion  of  the  land  would  be  under  fence  and  the  creeks  would 
be  dry  and  the  cattle  naturally  would  have  to  go  farther  for  water. 

The  Chairman.  Would  it  not  be  easy  to  take  lateral  ditches  out  and 
let  the  cattle  have  water  that  way  1 

Mr.  Kohes.  Yes. 

The  Chairman.  Would  it  not  make  a  good  base  of  supply,  properly 
managed,  so  that  they  could  go  farther  back  and  occupy  a  larger  area 
of  country t 

Mr.  Kohrs.  Yes;  it  could  be  done  in  tbat  way. 

The  Chairman.  So  that  you  could  employ  the  arable  land  and  the 
pasture  land  both  f 

Mr.  Kohrs.  Yes;  we  would  have  a  very  fine  country,  provided  the 
farmers  could  go  and  get  a  market  for  their  products.  At  present  we 
are  pretty  far  from  transportation  in  some  parts  of  the  Territory. 

The  Chairman.  Suppose  that  Montana  were  a  meat  producing 
country,  transportation  of  dressed  beef  ought  not  to  be  very  heavy  t 

Mr.  Kohrs,  No;  it  is  not  in  comparison  very  heavy,  as  in  the  case 
of  grains. 

The  Chairman.  It  seems  to  me  that  this  should  be  a  great  meat-pro- 
ducing country,  and  then  your  distance  from  the  market  would  not  be 
a  great  drawback. 

Mr.  Kohrs.  It  would  not,  if  we  could  break  up  that  ring  in  Chicago 

IRRIGATION   INCORPORATIONS  IN  MONTANA. 

The  following  list  was  furnished  the  committee  by  the  secretary  of 
the  Territory : 

Boulder  Valley  Ditch,  Mining,  and  Milling  Company ;  principal  plnce  of  hnsiness  is 
in  Boulder  Vallev,  Jefferson  County,  Mont- ;  tiled  in  the  office  of  secretary  of  Mon- 
tana, January  22",  187(1. 

Big  Spring  Water-Ditch  Company;  principal  place  of  business  is  Hoi  en  a,  Lewis 
and  Claike  County,  Mont. ;  filed  in  the  office,  of  secretary  of  Montana,  January  15, 
1883. 

Gallon  Pitch  Company ;  principal  place  of  business  is  Dillon,  Beaverhead  County, 
Mont. ;  filed  in  the  office  of  secretary  of  Montana,  May  8,  1888. 

Eldorado  Ditch  Company  ;  principal  place  of  business  isCliotean,  Choteau  County, 
Mont. ;  filed  in  the  office  of  secretary  »'  Montana.  September  10,  1883. 

Morel  and  Ditch  Company  ;  principal  place  of  business  is  Hamilton.  Gallatiu  County, 
Mont. ;  filed  in  tbe  office  of  secretary  of  Montana,  September  5, 1882. 

Mites  City  Irrigating  and  Ditch  Coinpnuy  ;  principal  place  of  business  is  Miles  City, 
Caster  Couuty,  Mont. ;  filed  in  the  office  of  secretary  of  Montana,  December  26, 1BS5. 
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Surprise  Ditcli  Company;  principal  plar.e.  of  business  is  Corrallis,  Missoula  County, 
Mont. ;  filed  in  the  office  of  secretary  of  Montana,  March  au,  1^-i".. 

Republican  Ditch  Company;  principal  place  of  business  is  Corvallia,  Missoula 
County,  Mont. ;  Hied  in  the  office  of  secretary  of  MoDtana,  May  3, 1836. 

Ryan  Dilct)  Company  ;  principal  place  of  business  is  in  the  counties  of  Yellowstone, 
Castor,  and  Daw-sou,  Mou tana ;  tiled  in  the  office  of  secretary  of  Montana,  September 
24,  1WS. 

Tlio  Bolt  Creek  Land  and  Ditch  Company  ;  principal  place  of  business  is  Chateau 
Connty,  Montana;  filed  in  the  office  of  secretary  of  Montana,  December  15,1883. 

Tougne  River  Irrigating  and  Ditch  Company ;  principal  place  of  business  is. Miles 
City,  Custer  Connty,  Mont. ;  Bled  in  the  office  of  secretary  of  Montana,  August  fi, 
left*. 

Toe  Italian  Ditch  Company ;  principal  place  of  business  is  Park  City,  Yellowstone 
Connty,  Mont,;  Sled  in  the  office  of  secretary  of  Montana,  September  15,  18*. 

The  Deeeret  Ditch  Company  ;  principal  place  of  business  is  PowderaviUe,  Custer 
County,  Mont. ;  Sled  in  the  office  of  secretary  of  Montana,  May  3, 1886. 

The  Miller  Creek  Ditch  Company  ;  principal  place  of  business  is  Missoula,  Missonti 
Connty,  Mont. 

The  Beaver  Creek  Ditch  Company ;  principal  plane  of  business  is  Warm  Springs, 
Jefferson  County,  Mont. 

Union  Ditch  Company;  principal  place  of  business  is  Dillon,  Beaverhead  Connty, 
Mont. ;  Jlted  in  the  office  of  secretary  of  Montana.  June  6,  1887. 

Ward  Ditcb  Company ;  principal  place  of  business  is  Corvallia,  Missoula  County, 
Mont. ;  filed  in  the  office  of  secretary  of  Montana,  Jnne  4, 1888. 

STATEMENT  OF  WILLIAM  F.  WHEELER,  C.  E.,  OF  HELEHA. 

In  1883  I  wrote  for  the  Interior  Department  an  article  on  tbe  for- 
estry of  Montana  at  tbe  request  of  Mr.  Fnronss,  a  commissioner  on 
forestry,  etc.,  wbicb  paper  was  published,  I  think,  in  the  Agricultural 
Report.  I  had  been  United  States  marshal  nearly  ten  years  and  had 
traveled  over  the  country,  and  gave  the  result  of  my  observations  on  oar 
forests.  This  spring  I  have  also  written  a  report  on  the  same  subject 
for  tbe  Bureau  of  Statistics  of  the  Treasury  Department  at  Washington, 
wbicb  will  most  probably  be  published  in  one  of  its  quarterly  reports. 
I  here  make  a  synopsis  of  my  observations  and  conclusions  for  your 
committee. 

The  area  of  the  timber-lands  of  Montana  is  estimated  at  about  35,000 
square  miles.  The  distribution  of  timber  is  confined  mostly  to  the  great 
mountain  ranges,  their  spurs,  and  detached  clumps  of  mountains. 

The  densest,  most  extensive,  and  valuable  bodies  of  timber  lie  in  the 
part  of  the  Territory  west  of  the  Rocky  Mountains.  In  size  and  ap- 
pearance tbe  trees  here  partake  of  tbe  Washington  Territory  and 
Oregon  type,  while  the  trees  east  of  the  mountains  resemble  in  appear 
aiice  and  growth  their  congeners  of  tbe  Atlantic  coast.  This  difference 
is  accounted  for  by  tbe  fact  that  the  clouds  that  are- driven  eastwardly 
from  tbe  Pacific  Ocean  discharge  the  greatest  part  of  their  moisture 
against  the  sides  of  the  mountain  ranges  facing  towards  the  ocean. 

The  eastern  elope  of  the  main  range,  tbe  several  spurs  branching 
from  it  and  running  parallel  witli  it  frequently  for  one  or  two  hundred 
miles,  and  the  several  detached  ranges  and  clumps  of  mountains  which 
often  stand  alone  far  out  on  the  plains,  are  covered  with  a  fair  growth 
of  valuable  forests  and  supply  a  large  area  of  country  adjacent  to  them. 

There  is  practically  no  hard  timber  in  Montana,  as  oak,  ash,  hickory, 
etc.  Trees  do  not  grow  in  tbe  valleys  or  on  the  great  rolling  prairies 
east  of  the  mountains.  Tbe  plains  are  treeless.  However,  along  the 
margins  of  all  the  streams  there  usnally  grows  a  narrow  fnuge  of  pop- 
lar, cottouwood,  quaking  asp,  alder,  and  willow.  It  makes  very  infe- 
rior lumber,  and  it  is  mostly  nsed  for  fuel  and  fencing.  Railroads  uov 
traverse  every  principal  valley  of  the  Territory,  and  the  supply  of  lam- 
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ber  for  building  purposes  is  ample,  and  is  sold  at  moderate  prices. 
Goal  is  found  in  ever;  comity,  and  of  however  inferior  a  quality  in 
some  districts  (its  quality  is  generally  excellent)  it  forms  a  cheap  and  an 
abundant  fuel,  especially  in  the  plains  or  prairie  portions  of  the  country. 

The  extensive  and  almost  exclusive  use  of  barbed  wire  for  fencing 
saves  annually  millions  of  feet  of  lumber  and  small  trees.  So,  with 
these  substitutes  for  timber  (coal  and  barbed  wire),  the  present  growth 
of  timber  will  not  be  exhausted  for  ages  to  come,  unless  destroyed  by 
forest  fires. 

The  smelting-furnaces  and  quartz -mills  use  a  large  amount  of  wood 
annually  for  fuel  and  in  the  form  of  charcoal.  A  great  deal  is  also  used 
in  timbering  up  mines.  For  sawing  into  lumber  and  shingles  and  for 
making  railroad  ties,  piles,  and  for  trestles  much  is  consumed.  In  this 
manner  I  estimate  the  consumption  of  last  year  at  150,000,000  feet, 
board  measure. 

The  greatest  destruction  of  timber  is  by  the  extensive  forest  fires  that 
occur  occasionally.  These  were  notably  destructive  in  1869, 1873,  and 
1880.  But  that  raging  at  the  present  time  covers  a  greater  area  of 
mountains,  and  I  believe  wilt  be  the  most  destructive  Montana  has  ever 
experienced.  , 

Our  local  laws  for  the  prevention  of  forest  fires  are  excellent,  but 
there  are  no  special  officers  to  enforce  them,  and  witnesses  to  an  overt 
act  are  seldom  found. 

In  my  opinion  the  best  way  to  preserve  onr  forests  would  be  to  sur- 
vey them  into  small  lots  and  sell  them  out  to  onr  people.  The  law 
should  regulate  the  cutting  of  the  timber,  so  as  to  prevent  all  being 
cut  off  of  any  tract,  at  any  time,  so  that  there  may  be  continually  a 
new  growth. 

One  fact  in  my  observation  is  very  gratifying,  that  is,  that  a  new 
growth  of  timber  springs  up  almost  immediately  after  the  timber  has 
been  cot  or  burned  off,  and,  if  not  molested,  will  produce  a  growth  as 
large  as  the  old  one  in  the  same  time.  I  know  of  mountain  sides  now 
which  were  burned  over  twenty  years  ago  where  the  new  growth  is  from 
15  to  25  feet  in  height. 

The  first  water  ditches  constructed  in  Montana  were  for  the  purpose 
of  washing  the  sands  and  gravel  bearing  gold  along  the  various  bars 
and  gulches  where  it  was  found.  A  great  number  of  these  ditches 
were  bnilt  from  1862  to  1869.  According  to  the  only  record  preserved, 
viz,  The  Statistical  Almanac  of  Montana  for  1869  (the  only  one  ever 
published),  there  bad  been  up  to  the  end  of  that  year  287£  miles  of 
mining  ditches  constructed  at  a  cost  of  $806,600. 

Their  total  capacity  was  35,370  miner's  inches,  at  a  steady  flow  under 
6  inches  of  pressure.  The  longest  ditch  mentioned  was  60  miles  in 
length,  cost  $15,000,  and  had  a  capacity  of  1,600  inches,  and  the  short- 
est 1£  inifes  long,  with  a  capacity  of  4,000  inches.  It  cost  92,500.  The 
difference  in  cost  of  water  ditches  depends  entirely  on  the  nature  of  the 
country  through  which  they  are  built.  Where  it  is  rocky  or  precipi- 
tous the  expense  is  greater.  In  a  prairie  or  valley  the  cost  is  at  the 
minimum. 

The  purposes  for  which  these  ditches  were  built  have  been  answered. 
The  ground  which  they  covered  is  generally  exhaustively  mined  out. 
A  few  places  are  still  mined  with  fair  results,  but  the  poorer  diggings 
are  leased  to  Chinamen,  who  are  satisfied  with  small  profits.  As  a 
matter  of  course,  the  ditches  have  decreased  greatly  below  their  cost  in 
value,  and  are  now  used  for  a  purpose  entirely  different  from  the  orig- 
inal one.    They  have  been  converted  into  irrigating  ditches,  and  the 
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water  tbey  carry  is  used  by  farmers  iu  cultivating  their  crops ;  and  for 
this  purpose  tbey  are  becoming  more  valuable  every  year,  and  this  in- 
crease, in  value  will  continue  to  grow,  unless  tbe  storage  system  of  res- 
ervoirs shall  solve  tbe  question  of  a  greater  supply  of  water. 

Nearly  every  farmer  iu  Montana,  except  in  a  few  locations  along  the 
margins  of  streams,  bas  his  own  little  ditch,  generally  constructed  by 
hi ms«l f,  to  carry  the  water  to  irrigate  his  crops.  Sometimes,  wherea 
long  or  expensive  ditch  has  to  be  built,  the  people  along  the  line  of  it 
unite  in  the  work  and  cost  of  construction  and  share  the  benefits 
equitably. 

Tbe  ditches  where  tbe  water  ia  not  sold,  but  used  by  tbe  proprietors, 
either  for  mining  or  for  irrigation,  are  not  taxed  separately,  but  are 
assessed  as  improvements  on  the  land,  like  houses,  barns,  fences,  etc 

Within  the  last  few  years,  especially  since  the  completion  of  railroads 
into  and  across  Montana,  the  population  has  increased  rapidly.  The 
majority  are  farmers  and  they  require  water  to  irrigate  their  land. 
Tbe  wealthy  capitalists  have  seen  the  necessity  of  supplying  this  great 
want,  and  knowing  there  is  a  great  profit  in  the  ownership  of  water 
have  organized  companies  to  construct  ditches,  take  up  water,  and  sell 
the  same  to  the  land  owners.  If  kept  within  reasonable  limits  as  to 
tbe  prices'  to  be  charged  for  water  for  irrigation  purposes,  a  vast  extent 
of  country  will  be  redeemed  from  a  desert  character  to  settlement  and 
civilization  and  the  support  of  a  large  population.  But  if  nit  in  a 
proper  measure  restricted  in  tbeir  charges,  either  by  the  State  legisla- 
ture or  by  Congress,  they  may  become  oppressive  to  the  people. 

The  General  Government  owns  the  public  domain,  and  in  selling  its 
lauds  to  actual  settlers  should  guaranty  to  each  one  sufficient  of  the 
water  running  by  or  through  it  to  irrigate  his  farm,  provided  he  takes 
it  out  in  a  reasonable  time,  and  no  one  should  be  allowed  to  take  it  out 
of  a  stream  for  speculative  purposes,  only  under'  such  restrictions  as 
the  law  may  impose,  where  large  capital  is  necessarily  employed  iu  con- 
structing ditches.  Tbe  water  belongs  to  the  land  in  this  country,  sod 
much  of  the  laud  is  comparatively  worthless  without  it. 

The  following  gives  a  description  of  the  large  ditches  which  have  been 
or  are  now  being  constructed  by  incorporated  companies  in  Montana: 

1.  ClarMt  Fork  Bottom  ^Irrigation  Ditch. — This  ditch  is  entirely  in 
Yellowstone  country  and  is  38  miles  in  length.  It  was  constructed 
some  four  years  ago  by  the  Minnesota  and  Montana  Improvement  Com- 
pany. It  cost  9140,000  and  will  irrigate  an  area  calculated  at  about 
100,000  acres  between  Young's  Point  and  Billings,  on  tbe  north  side  of 
tbe  Yellowstone  Eiver.  Its  width  at  top  is  30  feet,  at  bottom  20  feet, 
and  depth  3  feet. 

2.  The  Dearborn  Irrigating  Ditches. — These  canals  or  ditches  are 
entirely  within  Lewis  and  Clarke  County,  and  iu  course  of  construc- 
tion by  the  Dearborn  Canal  Company,  at  the  head  of  which  is  Donald 
Bradford,  esq.,  of  Helena.  Arthur  G.  Lombard  is  the  engineer  of  tbe 
company. 

The  head  of  the  canal  is  36  miles  west  of  the  town  of  Cascade  on 
tbe  Missouri,  and  the  water  for  the  several  ditches  is  taken  out  of  the 
Dearborn  River. 

Tbe  main  canal,  as  far  as  completed,  is  4$  miles  long,  and  discharges 
iuto  Summit  Lake.  From  this  lake,  acting  as  a  reservoir,  tbe  series  of 
ditches  described  hereafter  will  be  supplied  with  water.  Tbe  width 
of  the  main  canal,  at  top,  is  3S  feet;  at  bottom,  20  feet.  Tbe  slope  of 
the  banks  is  1£  to  1  foot;  grade,  3.1  feet  to  the  mile;  current  of  the 
water,  3jJ  miles  per  hour. 
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After  leaving  Summit  Lake  a  portion  of  tbe  water  is  conveyed  a 
abort  distance  into  the  head  of  Flat  Greek,  the  channel  of  which  is 
utilized  as  a  canal  for  22  miles,  and  the  body  of  water  conveyed  into  it 
will  be  0  by  8  feet  square. 

A  small  lateral  ditch,  2  miles  in  length,  is  taken  out  of  tbe  main  canal 
at  Summit  Lake,  and  runs  over  to  Aucbard  Creek,  and  in  its  course 
will  irrigate  5,000  or  0,000  acres  of  laud. 

Another  ditch,  an  extension  of  the  main  canal,  is  taken  out  at  Sum- 
mit Lake  and  is  constructed  across  the  country  15  miles  into  Sim's 
Greek,  where  it  makes  a  fall  of  75  feet,  which  it  is  intended  to  utilize  as 
a  water  power  for  tbe  propelling  of  the  machinery  of  grist  and  saw 
mills  for  the  benefit  of  the  settlers  of  tbe  surrounding  country.  This 
canal  is  32  feet  wide  at  top  and  11  feet  at  bottom.  It  is  calculated  to 
irrigate  30.000  acres  of  land.  Tbe  channel  of  Sim's  Creek  will  be 
ntilized  as  a  ditch  for  7  miles,  and  thence  the  water  will  be  conveyed 
through  a  ditch  4  miles  in  length  to  the  Little  Muddy  Creek,  through 
which  it  will  reach  the  Missouri  River  8  miles  north  of  the  town  of 
Cascade. 

Another  ditch  will  be  constructed  from  the  Little  Muddy,  15  miles 
towards  tbe  city  of  Great  Falls,  to  cover  the  bench  lands  on  either  side 
for  that  distance,  and,  with  the  aid  of  reservoirs  at  said  suitable  points, 
will  irrigate  about  16,000  acres  of  land. 

When  this  whole  system  of  canals  and  ditches  is  completed,  with 
their  storage  reservoirs,  it  is  calculated  tbat  it  will  irrigate  200,000  acres 
of  land  between  the  Dearborn  and  Sun  Rivers  down  to  the  Missouri. 
The  upper  part  of  the  canal  will  also  be  used  to  float  logs  and  lumber 
down  to  the  country  below. 

It  will  take  several  years  and  large  sums  of  money  to  complete  this 
great  work. 

Tbe  following  irrigating  canals,  with  suitable  storage  reservoirs,  are 
now  in  course  of  construction  by  companies  of  Helena  capitalists, 
among  whom  are  Ex- Governor  S.  T.  Hauser,  A.  M.  Holter,  Henry  M. 
Parchen,  John  B.  Wilson,  and  others,  whose  enterprising  character  and 
financial  ability  are  a  sufficient  guaranty  that  they  will  be  completed  : 

1.  Sun  River  Canal  is  in  Chotean  and  Cascade  Counties — to  be  75 
miles  long — 8  miles  completed ;  is  30  feet  wide  at  top,  15  at  bottom,  and 
4  feet  deep ;  grade,  3£  feet  to  tbe  mile.  Water  is  taken  from  North 
Fork  of  Sun  River.  Supply  is  abundant.  When  completed  will  irri- 
gate 300,000  acres.  Will  end  on  high  prairie,  a  little  west  of  the  town  of 
Great  Falls.    Wilt  cost  about  $500,000. 

2.  The  Benton  Lake  Canals  are  in  Cascade  County,  8  miles  west  of  the 
town  of  G  reat  Falls ;  are  12  feet  wide  at  top  and  6  on  bottom,  and  2£ 
feet  deep.  Grade  is  21  to  3  feet  per  mile.  The  two  canals  are  30  and  35  ' 
milea  long,  respectively.  The  water  is  taken  out  of  Benton  Lake,  and 
will  irrigate  the  bench  lands  between  Great  Falls  and  Fort  Benton  to 
the  amount  of  50,000  acres,  and  when  completed  will  be  together  65 
miles  long  and  will  cost  $175,000. 

3.  The  Teton  Canal. — This  canal  is  in  Chotean  and  Cascade  Counties. 
The  water  is  taken  from  the  Teton  River,  about  12  miles  above  tbe 
town  of  Chotean.  It  is  16  feet  wide  at  top,  8  at  bottom,  and  3  feet 
deep.  The  canal  is  finished  for  40  miles  and  is  turned  into  a  creek- 
bed,  called  the  "Muddy,"  in  which  it  Hows  for  40  miles  further,  and 
ends  about  12  miles  above  the  town  of  Great  Falls.  The  grade  of  the 
ditch  is  2£  feet  to  the  mile.  It  has  cost  $80,000  and  will  irrigate  about 
35.000  acres. 

4.  The  Florence  Canal  is  situated  in  Lewis  and  Clarke  County,  and 
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the  water  ia  taken  out  of  the  South  Fork  of  Snu  River,  6  miles  above 
the  town  of  Augusta,  Ten  miles  are  completed,  and  when  finished  it  will 
be  about  50  miles  long  and  will  run  to  the  Little  Muddy,  a  branch  of  the 
Missouri.  Its  width  is  30  feet  on  top  and  20  on  the  bottom ;  it  is  3$  feet 
deep,  and  bas  a  grade  of  i-'£  feet  to  the  mile.  The  10  miles  completed 
will  irrigate  10,000  acres  and  it  has  cost  about  $2,000  per  mile. 

5.  The  Chestnut  Valley  Canal. — This  canal  is  situnted  in  Cascade 
County.  The  water  is  taken  out  of  the  Missouri  River  at  the  bead  of 
the  Half  Breed  Island  Rapids,  40  miles  above  the  town  of  Great  Palls, 
on  the  east  side  of  the  river  (as  the  Missouri  here  runs  due  north).  It 
is  10  miles  long ;  width  at  top  20  feet,  bottom  10  feet ;  2£  feet  deep ; 
grade  2  feet  to  the  mile.  Will  cost  $700  per  mile  and  will  irrigate 
25,000  acres. 

6.  The  Gallatin  Canal. — This  canal  is  in  Gallatin  County.  The  water 
is  taken  out  of  the  West  Gallatin  and  is  carried  25  miles  easterly  across 
the  head  of  Gallatin  Valley  and  emptied  into  the  Bast  Gallatin,  3  wiles 
above  Bozeman.  The  dimensions  are  40  feet  wide  at  top,  20  at  bottom, 
and  4  feet  deep.  The  grade  is  2$  feet  per  mile.  It  will  irrigate  50,000 
acres  of  land.  It  will  also  be  used  to  convey  farm  produce  and  lumber 
to  market.    It  is  just  completed  and  cost  (75.000. 

J.  D.  Mclntyre  is  the  chief  engineer  who  has  built  or  is  now  build- 
ing the  above-named  canals,  and  was  the  engineer  who  organized  the 
whole  system.  His  brothers,  H.  L.  and  Charles,  have  had  charge  of 
the  construction.  These  canals  are  all  owned  by  incorporated  companies, 
many  of  whose  members  are  citizens  of  Helena,  Mont. 

The  foregoing  account  of  the  construction  of  large  water  ditches 
shows  that  the  people  of  Montana  are  now  fully  convinced  of  the 
necessity  of  carrying  water  out  of  the  large  rivers  on  to  the  bench 
lands  and  prairies  at  whatever  cost,  and  that  they  most  heartily  ap- 
prove of  the  plan  of  the  General  Government  to  establish  storage 
reservoirs  up  in  the  mountains,  and  also  to  preserve  the  forests  along 
the  mountain  sides,  which  have  so  great  au  influence  in  protecting  the 
Bonrces  of  water  supply.      , 

Nearly  all  the  water  along  the  small  streams  which  can  be  easily 
and  cheaply  diverted  into  small  ditches  has  been  claimed  and  taken 
ont.  Hundreds  of  miles  of  such  ditches  are  found  over  the  Territory. 
Hence  the  necessity  and  importance  of  preserving  the  sources  of  our 
water  supply  and  of  constructing  large  and  expensive  canals  to  dis- 
tribute water  taken  out  of  our  large  rivers. 

STATEMENT  0FK.L  UPSHAW,  U.  &  ISDIAN  AQEBTT,  LAKE  DRBB. 

The  Indians  under  my  charge  are  the  Northern  Cbeyennes  and  are 
just  emerging  from  their  original  nomadic  barbarism.  They  know  noth- 
ing whatever  of  irrigation  except  what  they  have  observed  in  the  past 
two  or  three  years  in  the  vicinity  of  the  reservation.  The  Rosebud — a 
small  stream  about  25  feet  in  width  and  averaging  18  inches  in  depth- 
runs  through  the  reservation.  One  white  settler  has  taken  out  a  ditch 
from  it  on  the  reservation,  and  quite  a  number  have  been  taken  out 
north  of  the  reservation  between  it  and  its  junction  with  the  Yellow- 
stone. Tongue  River  is  a  few  miles  to  the  east  of  the  reservation. 
There  are  quite  a  number  of  ditches  on  it  and  its  tributaries.  Tongue 
River  flows  into  the  Yellowstone  at  Niles  City,  a  place  of  2,500  to  3,000 
inhabitants.  Niles  City  would  probably  be  a  point  as  a  base  from  which 
to  make  observations  on  the  systems  of  irrigation  used  upon  Tongue 
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STATEMENT  07  PETER  RENAN,  U.  S.  INDIAN  AGENT,  FLATHEAD 
AGENCY. 

On  this  Indian  reservation  there  bas  been  a  drought  never  before  ex- 
perienced. Tuo  grass  crop  is  an  assured  failure,  and  where  there  are 
no  irrigation  facilities  the  hay  and  grain  and  vegetable  crops  are  also 
certain  of  failure.  Tbe  water  in  the  rivers  aod  brooks  is  lower  than  it 
bas  been  ever  before  known  at  this  season  of  the  year.  Where  irriga- 
tion bas  been  furnished  tbe  crops  look  green  and  luxuriant;  otherwise 
they. are  crisp  and  burned  and  will  be  a  total  failure. 

A  few  years  ago  I  succeeded  in  getting  an  appropriation  from  tbe 
Interior  Department  to  divert  a  small  portion  of  the  waters  of  the  Jocko 
River  from  its  main  channel  to  a  vast  plateau  of  rich  agricultural  land, 
which,  if  properly  irrigated  and  cultivated,  would  furnish  homes  for 
hundreds  of  families.  Tbe  amount  (about  $5)000)  appropriated  was 
entirely  too  small  to  construct  a  large  ditch  or  canal,  but  I  completed 
one  of  tbe  following  dimensions :  Two  feet  deep,  3  feet  wide  in  the  bot- 
tom, and  4  feet  wide  on  top.  Tbe  ditch  was  necessarily  constructed, 
until  it  reached  the  bead  of  said  plateau,  through  a  rough  and  rocky 
canon  for  a  distance  of  about  2  miles,  and  required  a  good  deal  of  flutn- 
ing  and  blasting.  Tbe  flume,  like  the  ditch,  is  3  feet  in  the  bottom,  of 
2  inch  plank;  2  feet  high,  of  inch  and -a-balf  plank;  bottom  sills,  4  by 
6 ;  side  pieces,  4  by  4 ;  cap  pieces,  2  by  6,  all  mortised  and  tenoned, 
and,  like  tbe  ditch,  I  gave  it  a  fall  of  one-quarter  of  an  inch  to  the  rod. 

About  80,000  feet  of  lumber  was  used  for  the  full  completion  of  the 
Hume  and  ditch,  which  was  constructed  along  the  foot-hills  of  the  plateau 
for  some  4  miles,  making  in  all  abont  6  miles  and  covering  tbe  fields 
and  farms  of  the  Indian  settlers  in  that  locality.  The  priucipal  work 
of  tbis  undertaking  was  done  by  Indians,  with  the  exception  of  one  or 
two  white  men  who  worked  on  the  flume.  Tbe  leveling,  laying  off,  and 
engineering  of  tbe  ditch  were  done  by  myself  and  a  placer  miner,  both 
of  us  having  had  some  experience  in  laying  off  ditches  to  mines  in  a 
homely  way.  However,  it  was  successful,  and  the  water  runs  smooth 
and  rippling  to  the  end.  The  rise  from  tbe  river  to  the  plateau  was 
about  200  feet. 

The  ditch  has  been  a  source  of  water  supply  for  irrigating  purposes 
for  the  Indians  along  the  line,  and  those  who  used  it  copiously  have 
excellent  crops  this  year,  as  well  as  every  year  since  its  construction. 
Unfortunately  its  capacity  was  too  small  for  all  who  needed  it,  and 
failures  in  ci  ops  is  the  result  to  many  farms  along  the  line.  The  Indians 
were  willing  and  anxious  to  earn  wages,  and  the  construction  of  tbe 
ditch  furnished  them  profitable  employment  and  was  a  means  of  en- 
couragement to  labor  and  also  to  keep  them  on  the  reservation  and 
away  from  the  whisky-drinking  towns  and  the  hunting  grounds. 

Thin  ditch  and  flume  should  be  greatly  enlarged,  as  there  is  a  never- 
failing  and  large  supply  of  water  in  tbe  Jocko  River  which  could  be 
turned  into  it  all  summer.  There  are  also  numerous  streams  and  mount- 
ain lakes  on  this  reserve  which  can  be  utilized  for  irrigating  purposes 
at  small  expense,  and  the  immense  valleys  and  plateaus  made  to  yield, 
without  any  fear  of  failure,  good  crops  of  all  kinds  of  grain,  vegetables, 
small  fruits,  and  orchards,  and  to  snstain  thousands  of  human  beings 
in  one  of  tbe  most  lovely  and  picturesque  countries  tbe  imagination  can 
well  conceive. 

Experience  and  observation  have  shown  in  this  country  that  lands 
Upon  which  water  can  be  supplied  by  means  of  ditches  or  canals,  are 
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capable  of  being  reduced  to  tlie  highest  state  of  cultivation  without 
fear  of  failure  from  a  season  of  drought.  At  present  the  system  of  irri- 
gation on  this  reservation  is  primitive ;  but  could  it  be  made  a  possi- 
bility to  tap  the  varions  streams  and  natural  mountain  reservoirs, 
which  only  await  the  expenditure  of  a  small  amount  of  money  to  send 
it  over  the  plains  and  plateaus  freighted  with  the  richest  fertilizing 
materials  derived  from  decaying  vegetation  and  the  soils  of  the  hills 
and  mountains,  the  result  would  be  to  enable  the  tillers  of  the  soil  hi 
gather  home  at  the  end  of  every  season  an  abuudaut  yield  of  cereals, 
vegetables,  orchards,  and  meadow  lands. 

STATEMENT  OF  K.  P.  WYKAN,  V.  8.  INDIAN  AGENT,  CEOW  AGEHCY. 

The  Indians  of  this  tribe  have  never  practiced  aiul  know  nothing  of 
the  theory  of  irrigation,  save  the  tittle  instruction  received  from  the. 
whites  employed  at  this  agency  during  the  past  three  or  four  yean. 
We  have  but  one  irrigating  ditch  on  this  reserve.  This  ditch  is 
about  7  miles  in  length  and  was  alone  completed  of  surveyed  ditches 
36  miles  in  extent.  The  cost  of  this  ditch  was  about  $7,50(1.  It  irrigates 
several  thousand  acres.  It  requires  constant  repairing  and  most  care- 
ful, attention.  I  have  in  contemplation  a  system  of  ditches  very  ex- 
tensive, but  which  are  absolutely  necessary  to  secure  crops  in  the 
large  and  fertile  valleys  of  the  Big  Horn,  Xittle  Horn,  Pryor  Creek, 
and  the  several  tributaries  of  those  streams.  This  matter  will  be  fully 
explained  to  your  committee  on  arrival  here.  On  the  irrigation  of  the 
lauds  held  by  the  Grows  rests  solely  the  question  of  their  self-support 
This  year  tbere  will  be  an  almost  total  failure  of  crops.  This  is  a  source 
.  of  great  discouragement  to  the  Indians,  but  such  unfortunate  event* 
can  only  be  prevented  by  proper  irrigation. 

STATEMENT  OF   0.    A   OTIS,   COLONEL   TWENTIETH    INFANTRT, 
0.  a  ABMY,  FORT  ASSINIBOINE. 

I  have  now  been  serving  almost  continuously  in  that  section  of 
country  formerly  known  as  the  "  Great  American  Desert"  for  the  over 
period  of  twenty-two  years.  I  have  traversed  considerable  of  that  sec- 
tion between  the  Mississippi  River  and  the  Rocky  Mountains  from  oar 
northern  international  boundary  line  to  the  mouth  of  the  Bio  Grande. 

Twenty-five  years  ago  that  portion  of  the  same  west  of  the  95Ui 
meridian  of  longitude  was  considered  of  little  value  for  agricultural 
purposes  because  of  aridity  and  also  insufficiency  or  poor  quality  of  soil, 
out  a  constantly  -increasing  rain-fall,  apparently  gradually  extending 
westward,  has  demonstrated  that  the  great  plains  and  the  valleys  amid 
the  mountain  ranges  need  timely  rains  alone  to  cause  them  to  produce 
abundantly.  It  is  within  the  memory  of  many  Minnesota  citizens  that 
to  the  westward  of  that  timber  belt  which  extends  from  the  vicinity  of 
Mankato  to  Dulutb  the  land  was  parched  and  unproductive,  and  within 
my  own  experience  that  nothing  but  scanty  bunch  grass  and  caeti  gre* 
on  the  uplands  of  eastern  and  central  Dakota  where  now  immense 
fields  of  graiu  are  yearly  harvested. 

Like  agricultural  growth  and  improvement  may  be  Been  at  a  good 
distance  west  of  Omaha  and  Topeka;  also  conditions  to  produce  the 
same  results  in  the  central  portious  of  the  Indian  Territory  and  Texas. 
The  soil  is  found  to  be  suitable  for  tillage  and  very  productive  in  s» 
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sons  of  timely  rains,  and  probably  one-half,  if  not  more,  of  the  terri- 
tory east  of  the  Rockies  would  yield  rich  returns  to  the  husbandman 
under  the  same  conditions  regarding  sufficient  moisture. 

In  the  growth  of  crops  irrigation  compensates  for  the  absence  of  rain. 
Intelligently  pursued,  it  will  cause  the  land  of  a  dry  climate  to  bring' 
forth  a  greater  increase  than  that,  situated  within  a  region  of  ordinary 
rain-fall.  This  conclusion  is  based  upon  my  slight  experience  and  upon 
observation  of  the  methods  pursued  by  the  Mormons  of  Idaho  and  Utah 
and  by  the  people  of  Texas  and  Mexico.  They  use  but  little  water,  do 
not  flood  or  deluge  their  land,  bat  merely  seek  to  create  and  retain  the 
moisture  needed.  A  diminutive  stream  flowing  slowly  along  a  narrow, 
shallow  ditch  serves  to  irrigate  a  large  acreage  as  it  gently  and  almost 
imjierceptibly  falls  from  the  various  points  where  the  water  is  allowed 
to  enter  upon  the  fields.  The  laud  is,  of  course,  carefully  chosen  with 
a  view  to  systematic  irrigation  with  the  least  amount  of  labor,  and  may 
consist  of  only  a  small  fraction  of  a  widely-extended  plain — the  much 
greater  portion  not  answering  well  the  purposes,  although  equally  fer- 
tile. 

By  means  of  an  extended  system  of  irrigation  a  large  percentage 
of  our  lands  east  of  the  Rocky  Mountains  now  called  arid  might  be 
brought  under  profitable  cultivation,  but  the  labor  of  construction  and 
repair  wonld  be  attended  by  a  vast  expenditure  of  money  and  would 
require  mauy  years  for  its  accomplishment.  I  doubt  not  that  it  will 
be  brought  about  ^ery  gradually  by  private  enterprise,  as  population 
increases.  Should  the  dry  atmosphere  of  the  plains  and  valleys  of  the 
West  continue,  Government  aid  judiciously  applied  to  the  public  do- 
main might  accelerate  the  work,  which  should  only  be  prosecuted  iu 
certain  limited  sections  of  the  country  at  the  same  time.  I  think  that 
the  broad  rich  bottoms  of  the  Yellowstone  River  and  some  of  the  bench 
lands  which  bound  them  will  before  many  years  be  watered  by  means 
of  large  irrigating  ditches  constructed  by  private  corporations,  should 
no  public  assistance  be  extended.  That  stream  is  abundant  and  con- 
stant and  the  fall  rapid.  It  offers  numerous  points  from  which  needed 
wiiter  could  be  taken  and  stored.  By  selecting  available  points  well 
np  the  stream  it  could  be  carried  across  some  of  the  divides  onto  the 
deep  fertile  soil  of  the  depressions,  but  agricultural  industry  at  the 
present  time  is  not  sufficiently  remunerative  to  justify  so  expensive  a 
labor. 

Almost  the  same  remarks  apply  to  the  availability  of  the  Powder, 
Tongue,  and  Big  Horn  Rivers.  I  understand  that  a  project  is  now  in 
contemplation  to  tap  the  Sun  River  above  Fort  Shaw  and  to  carry 
water  about  25  miles  below  into  a  large  depression,  formerly  quite  an 
extensive  lake  and  a  natural  reservoir,  from  which  a  considerable  area 
of  land  can  be  readily  irrigated.  Between  the  Missouri  and  the  Maria's 
and  the  Milk  River  the  average  distance  is  probably  50  miles,  over  a 
lenjrtb.  of  more  than  200  miles  of  excellent  soil.  The  whole  western 
half  could  be  fed  by  the  waters  of  the  Upper  Maria's  or  Out  Bank  anil 
Milk  River  and  St.  Mary's  Lakes,  where  supply  is  inexhaustible,  and 
tha  lower  portion  in  all  ordinary  seasons  by  the  Missouri,  the  tribu- 
taiies  of  the  Milk,  and  the  streams  from  the  small  mountain  systems. 
I  have  been  informed  that  the  practicability  of  a  canal,  to  be  supplied 
by  the  waters  of  the  above-named  lakes,  following  the  general  direc- 
tion of  the  Milk  River  and  entering  the  Missouri  near  the  Bear  Paw 
Mountains,  has  been  discussed  and  stoutly  maintained. 

In  a  mountainous  or  broken  country  the  rivers  course  through  defiles, 
canons,  and  along  low  rocky  beds  with  sharply-defined  rocky  banks, 
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rifting  to  an  elevation  of  from  one  to  Ave  hundred  feet.  Frequently 
above  such  gorges  the  banks  broaden  out  widley,  divergiug  for  a  con- 
siderable distance,  and  then  again  approach  each  other,  presenting  well- 
constructed  basins  for  the  storage  of  water,  which  can  be  utilized  by 
closing  the  gorges.  At  such  points,  if  stone  and  clay  are  abundant,  dams 
can  be  readily  constructed  and  ponds  or  small  lakes  be  formed.  The 
dams  can  be  carried  to  the  height  of  the  banks,  if  desired,  by  adhering 
to  the  simple  rule  that  the  breadth  of  base  must  be  three  times  the 
altitude.  In  Spain,  1  believe,  they  have  been  carried  four  or  five  hun- 
dred feet  high.  Stone  is  the  only  material  needed  in  the  open  dam,  and 
in  the  close  one  stone  and  clay  faced  with  a  good  layer  of  clay  and 
revetted  with  plank.  A  number  of  such  reservoirs  might  be  constructed 
along  any  river  fed  by  mountain  streams  aud  takes,  be  filled  during  the 
spring  freshets,  and  the  water  stored  for  use  in  times  of  drought. 
Ordinarily,  once  filled,  they  would  receive  a  sufficient  constant  supply 
from  the  usual  flow  to  make  up  for  evaporation  and  to  meet  actual 
demands.  The  water  from  these  reservoirs  might  be  carried  off  to 
localities  where  it  is  needed  by  means  of  open  ditches,  or  be  conveyed 
through  pipe-lines,  starting  from  the  base  of  the  dams  if  necessary,  so 
that  all  the  water  of  the  reservoir  could  be  utilized.  During  the  high 
water  produced  in  spring  by  the  melting  snows  the  surplus  could  be 
piped  from  these  reservoirs  many  miles  distant  to  natural  surface 
depressions  and  large  artificial  lakes  be  formed,  from  which  the  sur- 
rounding country  could  be  irrigated  when  crops  demanded  it.  Where 
there  are  large  natural  basins  considerably  elevated  aud  in  a  naturally 
rolling  country  with  rapidly  falling  streams,  they  may  be  supplied 
without  the  aid  of  dams,  using  open  ditches  or  pipe-lines  for  feeders, 
and  taking  the  water  a  sufficient  distance  up  the  streams  to  insure  a 
good  descent.  From  such  basins  the  adjacent  lands  could  be  irrigated, 
and  the  labor  and  expense  attending  this  method  are  comparatively 
small. 

But  it  is  in  the  open  prairie  country,  through  which  rivers  coarse 
over  muddy  and  quicksand  bottoms  aud  are  confined  by  loamy  batiks 
in  which  the  currents  are  constantly  shifting,  cutting  away  the  soil 
upon  one  bank  and  making  extended  accretions  upon  the  other,  where 
the  spring  floods  inundate  the  lowlands  aud  the  atmosphere  of  summer 
takes  up  the  moisture  from  the  lauds  and  dries  up  the  streams,  that  the 
most  difficult  problem  as  to  the  best  methods  of  irrigation  presents 
itself.  The  annual  supply  of  water,  taken  in  its  entirety,  is  abundant 
All  the  important  rivers  flowing  from  the  Itocky  Mountain  ranges  fur- 
nish  yearly  more  than  sufficient  water  to  irrigate  for  the  growing  sea- 
son all  the  intermediate  lands.  Their  numerous  forks  and  tributaries 
are  interspersed  over  the  face  of  the  country  with  marvelous  regularity 
and  offer  immense  possibilities.  The  season  of  freshets  must,  however, 
furnish  the  water  needed  in  periods  of  drought,  which  must  be  gathered 
and  stored  in  some  manner  in  adequate  quantities  to  meet  the  great  Iocs 
resulting  from  evaporation  and  to  supply  demands. 

In  the  prairie  country  most  of  the  rivers  have  low,  distant  banks, 
aud  when  swollen  flow  with  rapidity  over  slightly  and  gradually  de- 
scending beds.  The  banks  are  so  low  aud  unstable,  and  the  beds  so  in- 
secure, that  it  is  difficult  to  place  obstructions  which  would  perma- 
nently arrest  the  waters  or  divert  with  system  any  desired  portion  of 
them.  Cross  dams  would  be  undermined  or  washed  out,  and,  even  if 
they  were  not,  the  river  banks  are  too  low  to  permit  them  to  be  raised 
to  any  useful  height.    The  water  must  be  taken  from  the  swiftly- moving 
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in  doing  this  consists  in  the  nature  of  the  banks,  which,  as  soon  as  the 
currents  should  be  drawn  to  them,  wouM  fall  away  and  render  useless 
contrivances  to  control  the  water.  Stone  walls  or  cribbing  are  worth- 
less, unless  solid  foundation  can  be  found  and  banks  made  secure. 

I  do  not  know  of  any  contrivance  or  structure  which  would  prove  as 
effectual  as  the  brush-wing  <lam  projected  into  the  river  from  60  to  100 
yards,  forming- an  acute  angle  with  the  bank  from  which  it  is  projected, 
so  that  the  water  eddying  behind  it  wonld  keep  its  level  with  the  stream. 
The  dam  should  be  constructed  of  fascines  from  12  to  16  inches  in  di- 
ameter and  from  100  to  200  feet  long,  laid  from  three  to  six  thick,  stoutly 
fastened  to  each  other,  according  to  the  volume  of  water  and  the 
strength  of  current,  carried  to  the  desired  height,  and  securely  piuned 
to  large  gabions  firmly  weighted,  standing  from  20  to  30  feet  apart  be- 
hind the  fascines.  The  bank  sbonld  be  uiattressed  above,  behind,  and 
below  the  dam,  to  protect  it  against  the  currents  and  eddies ;  not  with 
the  Holland  device,  which  fails  on  our  rivers,  but  with  fascines  laid 
tight  or  with  heavy  brush  strongly  wired  to  firm  stays  or  supports 
bedded  in  the  earth. 

This  method  is  simple,  and  I  believe  is  more  likely  to  be  attended 
with  success  than  any  other  which  has  yet  beeu  tried.  Our  muddy  rivers 
with  quicksand  bottoms  can  not  be  controlled  by  piles  and  crib-work. 
The  Lower  Rio  Grande  has  thrown  out  the  heaviest  piles  and  strongest 
crib-work  that  the  accomplished  Mexican  engineers  could  place  and 
construct,  bat  its  course  has  been  diverted,  even  at  high  water,  by 
loose  brush  fastened  to  its  banks. 

This  method,  too,  has  the  advantage  of  being  economical,  an  im- 
portant consideration,  and  especially  so  when  it  is  remembered  that 
these  prairie  watercourses  are  very  unstable,  that  they  sometimes  cut 
new  channels  for  long  distances  and  entirely  abandon  the  old  ones,  and 
that  tbey  coutiuually  shift  their  currents  in  their  broad  beds,  and  fre- 
quently make  encroachments  on  one  bank  while  they  pile  up  the  sandy 
loam  upon  the  other.  It  will  be  seen,  therefore,  that  expensive  works 
designed  to  be  permanent  are  liable  to  lose  their  value  at  some  unex- 
pected moment  by  these  unnecessary  caprices  of  tbe  rivers  and  mnst 
be  removed  and  reconstructed  to  be  of  further  use. 

1  have  spoken  of  the  general  character  of  these  rivers.  They  occa- 
sionally flow  through  low,  rocky  ways,  where  water  could  be  elevated 
by  little  labor  and  expense  and  made  to  flow  out  across  the  land ;  but 
this  is  exceptional.  Respecting  the  Missouri,  I  do  not  know  of  a  single 
instance  of  this  kiud  below  the  forty-seventh  parallel  of  latitude.  The 
Lo  wer  Pin  tte,  the  Kansas,  the  Arkausas,  tbe  Cimarron,  the  Canadian,  and 
the  Red  Rivers  are,  I  am  confident,  mostly  without  such  gorges.  There 
are  numerous  points  where  a  single  rocky  bank  is  found,  but  it  gener- 
ally stands  opposite  extended  bottom  land.  At  these  points  powerful 
pumping  apparatus  might  be  placed,  but  tbe  results  to  be  obtained 
would  not  be  satisfactory,  considering  tbe  outlay  involved  and  the  ex- 
pense of  rnnning,  even  if  cheap  fuel  could  be  readily  obtained. 

Irrigation  by  means  of  artesian  wells  has  been  considerably  discussed, 
but  they  would  afford  only  an  uncertain  and,  in  most  cases,  an  insuffi- 
cient supply.  No  doubt  communities  and  towns,  as  they  increase  in 
wealth  and  population,  will  experiment  with  them  ia  the  future  as  they 
have  during  the  past  few  years,  and  will,  if  they  are  not  located  on  im- 
portant streams,  look  to  them  for  the  water  which  they  require,  but  I 
believe  that  in  the  majority  of  instances  these  wells  have  been  disap- 
pointing, either  in  the  quantity  or  quality  of  water  furnished.    Judging 
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from  experiments  thus  far  made,  any  extended  and  continued  irrigation 
or  lands  by  these  means  could  Dot  be  reasonably  expected. 

In  ottering  these  suggestions,  I  have  been  under  the  impression  that 
the  subject  referred  for  remark  was  limited  to  the  most  practicable 
methods  of  irrigating  the  land  contained  in  what  has  been  known  as 
the  dry  or  desert  belt,  and  make  them  suitable  for  agriculture,  and  I 
have  not  discussed  character  of  soil  or  climate.  I  may  be  under  some 
misapprehension  as  to  the  intended  scope  of  the  inquiry,  and  I  am  not 
informed  how  extended  is  the  field  which  the  Seuate  special  commit- 
tee has  under  investigation.  I  am,  however,  of  the  opinion  that  condi- 
tions are  favorable  for  remunerative  agricultural  pursuits  in  nearly  alt 
sections  of  this  extended  territory,  could  systematic  irrigation  be  es- 
tablished. 

These  lands  are  destined  to  be  thickly  populated.  Should  an  in- 
creased rain-fall  not  attend  settlement — and  the  experience  of  the  past 
few  years  would  lead  us  to  hope  that  it  will — that  population  will  secure 
and  store,  in  some  way,  the  waters  of  its  rivers,  its  rains,  and  melting 
wnown  in  sufficient  quantities  to  meet  its  demands  for  necessary  par- 
poses. 

STATEMENT  OF  J.  H.  PATTERSON,  CAPTAIN  TWENTIETH  INFANTRY, 
V.  S.  A.,  FORT  MAG1NNIS. 

By  the  term  arid  lands  I  take  to  be  meant  the  country  lying  between 
the  one  hundredth  meridian,  the  foot-hills  of  the  Rocky  Mountains,  the 
forty-ninth  parallel,  and  the  Bio  Grande  River.  Though  familiar  with 
the  meteorological  and  topographical  features  of  western  Kansas,  the 
Indian  Territory,  and  western  Texas,  I  purpose  confining  my  remarks 
more  particularly  to  that  portion  of  the  country  referred  to  which  lies 
north  of  the  forty-sixth  parallel  and  within  the  eastern  and  western 
limits  before  mentioned.  I  have  bad  a  very  much  longer  service  in 
Dakota  and  Montana  than  in  either  of  the  Territories  farther  south. 

While  the  topographical  features  of  the  Great  Plaius  are  very  much 
the  same  throughout  its  vast  area,  the  mean  annual  precipitation  differs 
as  the  physical  features  of  particular  localities  differ.  In  the  immediate 
vicinity  of  the  larger  and  more  permanent  streams,  such  aa  the  Mis- 
souri, Yellowstone,  Platte,  Arkansas,  and  Canadian  Rivers,  the  rain-fall 
is  much  greater  than  at  points  but  a  few  miles  removed  from  the  valleys 
through  which  said  streams  have  found  their  way.  The  physical  lav 
that  storms  are  apt  to  follow  the  course  of  flowing  streams  is  a  very 
noticeable  feature  of  tbe  meteorology  of  the  Great  Plains.  While,  ft* 
months,  at  Fort  Assinniboine,  during  the  drought  of  1886,  we  had  no 
rain,  showers  were  frequent  in  the  Missouri  River  Valley  40  miles 
south. 

It  is  characteristic  of  the  rivers  which  traverse  the  Great  Plains  that 
they  are  far  below  the  level  of  country  which  rises  to  the  right  and  left 
of  the  valleys  or  basins  through  which  they  now.  This  physical  feature 
is  particularly  noticeable  as  to  the  Missouri  River.  Tbe  difference  of 
level  is  frequently  hundreds  of  feet  for  miles  of  its  course.  It  is  only 
the  larger  and  more  important  streams  crossing  the  Great  Plains  that 
can  be  relied  upon  for  a  continuous  movement  in  a  dry  season.  Tbe 
Missouri  River  is  tbo  only  oue  north  of  the  fortieth  parallel.  In  tbe 
drought  of  1886,  so  disastrous  to  the  agricultural  and  cattle  interests 
of  Montana,  all  streams  north  of  the  Missouri  River  became  dry. 

With  the  above  brief  and,  1  hope,  sufficient  preamble,  I  proceed  to 
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the  consideration  of  the  practicability  of  applying  irrigation  to  the  arid 
lands  situated  within  the  boundaries  which  1  bare  denned. 

I  do  not  thiuk  a  general  system  of  irrigation  can  be  applied  to  the 
lands  referred  to,  for  the  following  reasons : 

I  do  not  think,  as  affecting  large  areas  remote  from  the  moro  perma- 
nent streams — Missouri,  Yellowstone,  Platte,  Arkansas, and  Canadian — 
a  water  supply  can  be"  obtained  in  midsummer  months — when  most 
needed — which  will  provide  more  than  will  suffice  to  irrigate  the  valleys 
to  which  said  streams  are  confined.  To  make  my  meaning  more  clear, 
1  desire  to  make  a  distinction  between  local  and  upland  irrigation.  By 
local  irrigation  1  mean  the  irrigation  of  the  lands  located  in  the  valleys 
or  basins  of  streams;  by  upland  irrigation,  the  irrigation  of  lands 
above  aud  ontside  the  river  valleys  or  basins,  where  power  must  be 
employed  to  raise  water  to  a  height  far  above  its  natural  level  before  it 
can  be  put  upon  the  land  to  be  irrigated. 

The  amount  or  quantity  of  laud  bordering  the  banks  of  a  stream  in 
proportion  to  the  great  body  of  land  remote  from  the  stream  is  almost 
infinitesimal. 

The  difference  of  level  between  the  uplands  and  the  stream  from 
which  the  water  must  be  taken  presents  an  almost  uiimirmoun  table  im- 
pediment to  raising  to  the  great  height  required  the  quantity  of  water   , 
necessary  for  the  use  intended.    This  physical  impediment  should  not 
be  overlooked.     It  will  be  found  upon  examination  to  be  general. 

To  raise  water  from  a  stream  to  the  high  table  lands  bordering  its 
valley,  resort  mnst  be  had  to  the  most  powerful  pumping  machinery, 
and  when  done  the  area  of  land  which  can  be  irrigated  will  be  so  small 
in  extent,  as  to  the  whole  area  of  the  arid  lands  tributary  in  drainage 
to  the  streams,  as  to  make  the  effort  almost  valueless,  as  affecting  the 
increased  fertility  of  the  section  of  country  requiring  irrigation. 

It  has  been  urged  that,  by  a  system  of  great  tauks  or  reservoirs  and 
great  ditches,  water  cau  be  carried  for  long  distances.'  What  as  to  the 
labor  required  to  collect  water  upon  the  high  table-lands  in  quantity 
sufficient  to  irrigate,  say,  20  miles  square,  aud  what  of  the  50  to  100 
miles  of  ditching  necessary  to  distribute  the  water  over  so  compara- 
tively smalt  an  area!  I  donbt  if  there  is  any  place  on  the  Great  Plaius 
where  water  can  be  carried  over  the  surface  in  open  ditches  for  the  dis- 
tances necessary  to  irrigate  a  sectiou  of  country  20  miles  square;  that 
is,  where  the  water  is  supplied  other  than  directly  from  a  constantly 
running  stream  like  the  Missouri.  The  question  is  one  of  supply  more 
than  of  Sow.  I  doubt  if  sufficient  water  can  be  tanked  on  the  upland 
to  fnrnish  sucb  supply. 

To  cover  a  perfectly  flat  snrface  1  mile  square  With  water  to  the 
depth  of  1  inch  will  require  13,9311,200  gallons,  or  2,234,460  cubic  feet. 
The  Croton  Aqueduct,  by  which  the  city  of  New  York  receives  its  water 
supply,  can  deliver  115,000,000  gallons  a  day.  A  ditch  with  the  capacity 
of  the  Croton  Aqueduct  will  supply  only  sufficient  water  to  cover  about 
a  sqnare  miles  of  perfectly  flat  country  1  inch.  Question :  How  many 
tankB  of  the  capacity  of  the  Croton  Aqueduct  will  be  required  to  make 
any  considerable  increase  in  the  fertility  of  the  arid  lands  if  1  inch  of 
water  in  the  whole  season  would  be  sufficient  t 

A  very  large  portion  of  the  water  which  passes  into  an  irrigating 
ditch  is  lost  en  route  by  absorption ;  therefore,  while  absorption  by  the 
soil  it  passes  over  is  desirable,  when  the  water  is  to  be  applied  I  think 
that  its  toes  en  route  will  materially  diminish  the  amount  which  reaches 
its  ultimate  and  intended  destination.  The  question  of  loss  by  evapora- 
tion while  eu  route  for  loug  distances  in  open  ditches,  exposed  as  it  must 
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be  to  the  direct  raya  of  the  sun  in  midsummer  and  the  excessive  dry- 
ness of  tbe  air  peculiar  to  the  climate  of  the  Great  Plains,  is  not  an 
unimportant  consideration  in  determining  the  practicability  of  upland 
irrigation. 

1  made  at  Fort  Assinniboine.  in  the  summer  of  1886,  some  simple  testa 
as  to  the  effect  of  the  exposure  of  water.  A  vessel  containing  4  inches 
of  water  in  depth,  exposed  for  twenty-four  hours  to  tbe  sun  and  air, 
was  entirely  evaporated.  I  am  therefore  of  tbe  opinion  that  through 
the  influences  of  absorption  and  evaporation  it  will  be  impossible  to 
carry  a  sufficient  quantity  of  water  in  open  ditches  for  great  distances 
except  by  a  water  way  of  such  capacity  as  precludes  the  possibility  of 
its  construction  other  than  by  the  labor  of  years  and  tbe  expenditure 
of  millions  of  money,  making  a  new  stream,  as  it  were,  to  be  applied 
as  other  streams  to  local  irrigation. 

That  there  are  thousands  of  localities  of  small  area  along  the  valleys 
of  streams  where  but  one  blade  of  grass  now  grows  two  caa  be  made 
to  grow  by  irrigation  1  do  not  doubt;  but  when  such  localities  are 
fouud  they  can  be  reclaimed  by  private  enterprise  without  going  in  for 
"  the  old  flag  and  an  appropriation." 

I  suggest  tbe  thought  that,  in  the  Northwest  particularly,  a  variety 
.  of  agricultural  products  is  more  dependent  upon  tbe  mean  temperature 
than  the  mean  precipitation.  I  take  my  stand  upon  the  statement  that, 
as  applied  to  great  distances  from  tbe  source  of  water  supply,  such  as 
the  Missouri,  Yellowstone,  Platte,  Arkansas,  and  Canadian  Givers,  any 
attempt  to  carry  water  by  means  of  open  ditches  for  great  distances  is 
entirely  and  hopelessly  impracticable. 

The  dip  of  the  Great  Plains  is  to  tbe  east.  It  will  be  remarked  that 
the  main  streams  discbarge  their  waters  in  tbe  same  general  direction; 
that  the  smaller  streams  which  drain  the  Great  Plains  have  more  of  a 
north  and  south  .direction.  This  will  emphasize  a  point  I  desire  to 
present,  that,  as  the  land  recedes  from  tbe  larger  streams  to  the  north 
and  south,  tbe  altitude  of  the  land  with  reference  to  the  streams  from 
which  it  recedes  increases;  therefore  the  attempt  to  carry  water  by  irri- 
gating ditches  in  a  direction  other  than  parallel  to  the  course  of  the 
stream  from  which  the  water  supply  is  taken  presents  difficulties  as  b> 
increasing  height  of  level  not  easily  overcome. 

It  will  be  observed  that  I  omit  mention  of  all  mountain  streams 
proper,  which  discharge  their  waters  into  the  larger  streams  crossing 
the  Great  Plains.  Local  irrigation  can  be  applied  to  such  mountain 
streams  without  difficulty.  Uplands  below  the  level  of  the  source  of 
such  streams  can  also  be  irrigated  from  them  to  a  distance  conditioned 
upon  the  water  supply,  and  where  the  flow  can  be  turned  into  the  bank. 
1  include  all  such  lands  among  those  I  have  mentioned  as  favorably 
located  for  local  irrigation. 

In  discussing  the  question  of  the  irrigation  of  the  arid  lands  I  hare 
endeavored  to  be  as  concise  as  possible,  and  may  have  erred  in  that  par- 
ticnlar.  I  have  been  placed  at  a  disadvantage  in  not  having  at  hand 
any  books  of  authority  or  reference  to  which  I  can  refer,  I  have  there- 
fore been  compelled  to  rely  upon  what  some  may  call  mere  assertion, 
though  what  I  have  stated  to  be  my  views  is  tbe  resultof  my  conviction 
predicated  upon  observations  and  uot  a  little  thought  and  reading. 

Whatever  way  my  opinions  may  be  received  I  will  abide  the  event 
with  watchful  interest.  If  the  proposed  attempt  is  made,  it  can  be  done 
only  at  a  most  fabulous  and  startling  expeuse.  I' believe  it  will  fail 
where  applied  to  other  than  local  irrigation,  a  work  which  the  parties  in- 
terested can  prosecute  without  Government  assistance,  and  that  every 
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physical  law  which  applies  to  the  wisdom  of  such  an  undertaking  con- 
demns it. 

STATEMENT  0?  ?.  F.  HARVEY,  CAPTAIN  AND  ASSISTANT  BURGEON, 
U.  a  A.,  FORT  KEOGH. 

Experience  has  amply  demonstrated  that  tbe  soil  of  Montana  and 
Dakota  possesses  the  inherent  properties  of  fertility  to  such  a  degree 
that  all  products  suitable  to  this  climate  can  be  produced  therein  in  tbe 
highest  degree  of  perfection  if  sufficient  water  is  supplied  to  them.  The 
plains  will  not  yield  full  crops  more  frequently  than  once  in  five  to  seven 
seasons  by  natural  rain-fall.  There  is  a  plentiful  supply  of  water  in  the 
existing  water  courses,  and  the  only  problem  that  presents  itself  Is  as 
to  How  that  supply  shall  be  distributed.  In  my  opinion  and  from  my 
observation  irrigating  ditches  afford  the  speediest,  most  efficient,  and 
most  economical  means.  Various  systems  of  ditches  have  been  used, 
differing  with  the  topography  and  needs  in  each  case.  Usually  short 
ditches  are  in  vogue,  covering  the  valleys  in  the  immediate  vicinity; 
but  the  slope  of  the  country  is  so  great  that,  by  commencing  near 
enough  to  the  headwaters  of  main  streams,  the  plateaus  back  of  the 
valleys  lower  down  the  stream  could  readily  be  supplied.  In  my  opin- 
ion the  correct  system,  without  entering  into  details,  is  the  preliminary 
construction  of  dams  at  suitable  sites  and  the  subsequent  tapping  of 
such  dams  by  ditches,  and  not  by  building  reservoirs.  The  latter  would 
be  apt  to  be  swept  away  by  sudden  deluges  of  rain,  common  all  along 
this  parallel  of  longitude.  Cams  could  be  built  which  would  allow  the 
high  water  to  flow  over  them  and  out  of  the  artificial  channels. 

STATEMENT   OE   CHARLES   BENTZONI,   CAPTAIN   TWENTY-FIFTH 
INFANTRY,  U.  S.  A.,  FORT  SHAW. 

My  experience  in  irrigation  is  rather  limited,  being  mainly  derived 
from  my  observation  for  a  number  of  years  of  the  system  in  use  in 
Mexico  and  that  part  of  our  own  country  bordering  on  it.  There  the  be- 
lief is  that  crops  may  be  made  to  grow  ou  any  kind  of  soil  if  it  is  prop- 
erly irrigated.  And  my  experience  in  the  Southwest,  as  well  as  here 
in  the  extreme  North,  where  irrigation  is  being  rapidly  developed,  cer- 
tainly bears  out  these  assertions.  But  during  my  ten  years'  service  in 
the  large  tract  of  country  embraced  by  the  Rio  Grande,  Pecos,  and 
Devil  River,  in  Texas,  between  1870-'80,  I  have  often  theoretically 
worked  out  plans  for  reclaiming  these  great  stretches  of  arid  lands.  My 
conclusions  were,  and  are  now,  that  by  a  system  of  reservoirs  and  irri- 
gating canals  all  these  great  plains  can  be  brought  under  cultivation. 
By  thns  distributing  tbe  water  and  by  a  judicious  system  of  arbori- 
culture, I  have  no  doubt  the  rain-fall  will  soon  be  increased ;  and,  while 
I  may  not  live  to  see  it,  the  time  will  come  when  a  large  population  will 
inhabit  what  are  now  nearly  useless  plains  and  valleys.  Of  tbe  tech- 
nical part  of  the  subject  J  know  too  little  to  warrant  any  suggestions ; 
but  whenever  1  see  a  reference  to  the  difficult  problem  of  convict  labor 
I  always  think  that  in  the  carrying  out  of  such  a  system  of  improve- 
ments here  under  consideration  all  sneb  labor  could  be  made  useful  ami 
productive  without  coming  in  competition  with  what  is  termed  "free 
labor." 

Adjourned. 
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On  train  at  Butte  City,  Mont., 

August  10, 1889. 
The  committee  met  pursuant  to  call  of  the  chairman. 
Present,  Messrs.  Stewart  (chairman),   Jones,  and  Reagan;  also  Di- 
rector Powell. 

STATEMENT  OF  H.  M.  WILSON,  OF  THE  U.  S.  GEOLOGICAL  SURVEY. 

The  Chairman.  What  is  yonr  occupation! 

Mr.  Wilson.  Engineer  in  the  U.  S.  Geological  Survey. 

The  Chairman.  Have  von  been  engaged  in  a  survey  on  the  Sun  River 
in  Montana t 

Mr.  Wilson.  I  have  been  on  the  Upper  Son  River  in  Montana  loot- 
ing for  sites  for  storage  reservoirs. 

The  Chairman.  Will  yon  explaiD,  in  yonr  own  way,  the  topography 
of  the  country,  the  sources  of  water  supply,  and  the  land  to  be  irrigated 
on  the  81111  River  f 

Mr.  Wilson.  1  prefer  to  begin  with  the  land  to  be  irrigated.  I  find 
that  there  is  an  area  of  bend)  lands,  approximately  60  miles  east  and 
west  and  25  miles  north  and  south,  within  the  boundaries  of  the  Teton 
and  Sun  Rivers  and  the  Rocky  Mountain  Range  and  the  Missouri  River, 
that  coald  be  irrigated  if  the  water  could  be  had.  There  tbe  bench 
lauds  are  from  400  feet  to  600  feet  above  the  river  bottoms,  and  have  a 
general  stone  from  the  Rockies  on  the  west  toward  tbe  Missouri  on  tbe 
east,  which  slope  is  roughly  estimated  at  about  100  feet  hi  0  miles.  Tbe 
bench  lands  I  have  described,  between  the  Teton  and  San  Rivers  proper, 
are  tbe  finest  agricultural  land  that  can  be  found  in  Montana.  The  soil 
is  warm,  just  euough  sand  in  it,  and  is  sufficiently  high  to  give  good 
subsoil  drainage.  There  frosts  do  not  come  so  early  in  tbe  fall  nor  are 
tbey  so  late  in  tbe  spring  as  in  the  bottom  lands,  and  this  land,  when 
water  is  applied  to  it  anywhere,  will  raise  from  3  to  4  tons  of  bine-joint 
bay  to  the  acre.  That  is  the  finest  bay  that  is  raised  in  Montana.  Ami 
the  land  will  raise  abundaut  crops  of  grain  and  potatoes  and  all  kinds 
of  vegetables.  I  can  give  yon  tbe  figures :  36  to  40  bushels  of  wheat  to 
the  acre  and  3  tons  of  timothy. 

Estimating  rough! y,  these  sections  contain  about  700,000  acres  of  ex- 
cellent land  that  can,  most  of  it,  be  irrigated.  1  would  not  like  to  state 
that  the  whole  of  it  can  be  irrigated  nntil  after  the  surveys  shall  have 
been  completed.  But  at  the  present  time  I  am  inclined  to  think  that 
there  are  700,000  acres  of  fine  agricultural  land  on  those  benches  that 
can  be  irrigated. 

West  of  this  land,  which,  as  I  said,  rnns  back  60  miles  from  the  Mis- 
souri, the  bench  is  of  the  same  topographical  character,  but  tbe  soil  is 
more  rocky  and  I  am  inclined  to  think  it  is  not  of  much  agricultural 
value.  Bat  it  is  of  the  highest  value  as  grazing  land ;  and  to-day  it  is 
stocked  to  its  fullest  capacity  with  sheep  and  cattle. 

This  grazing  belt  extends  from  10  to  30  miles  farther  west  to  tbe  foot 
of  tbe  Rocky  Mountains.  In  tbe  mountains  rise  the  Sun  River  on  the 
south  and  the  Teton  on  the  north.  They  have  their  beads  at  the  sum- 
mit of  tbe  Rocky  Mountains  west  of  this  bench. 

The  Teton  River  does  not  carry  a  tenth  of  the  permanent  annual  vol- 
ume of  water  that  the  Sun  River  docs,  as  it  rests  against  the  foot  of  the 
Rockies;  bat  it  carries  a  considerable  volume  in  the  spring;  whereas 
tbe  Sun  River,  having  long  branches  through  tbe  Rockies  heading  aronnd 
the  Teton  and  Dearborn  ou  the  south,  has  a  very  large  annual  flow; 
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therefore  Us  flood  height  is  proportionately  greater.  At  present, 
though,  this  is  claimed  by  every  one  to  be  the  dryest  season  known  in 
Montana  since  it  has  been  inhabited,  and  the  Sun  River  carries  about 
260  second-feet  of  water  (meaning  260  feet  of  water  per  second),  which 
is  approximately  10,000  miner's  inches.  Bntvery  careful  measurements 
of  the  ordinary  flow  of  water  in  this  river  show  that  it  probably  carries 
some  5,000  second-feet  daring  23  days  of  flood ;  and  it  goes  very  much 
higher  tban  that  during  a  few  days  in  each  year,  and  for  a  number  of 
days  lower.  Bat  it  is  never  lower  than  the  minimum  given,  260  cubic 
feet  per  second.  I  have  roughly  estimated  that  the  annual  flow  of  this 
stream  is  700  second-feet. 

The  Chairman.  That  is  the  average  through  the  year. 

Mr.  Wilson.  I  have  roughly  estimated  it — it  is  a  guess ;  that  is,  the 
amount  of  water  that  is  in  that  river;  aud  if  it  could  be  all  stored  during 
the  tea  months  outside  of  the  regular  irrigating  season  it  would  lie 
equivalent  to  400,000  acre-feet.  An  acre-foot  is  a  cubic  foot  of  water 
over  the  surface  of  au  acre  of  ground,  aud  there  are  43,000  odd  acre-feet 
to  an  acre.  I  have  not  yet  examined  the  various  branches  of  the  Sun 
River  that  head  iu  the  Rockies,  bat  I  am  inclined  to  think  their  capacity 
might  be  nearly  equal  that  of  the  main  branch  just  described,  making 
altogether  a  total  of  800,000  acre-feet  flowing  there  ten  mouths,  could  it 
all  be  stored.  But  it  must  be  remembered  that  a  large  percentage  of  this 
volume  wilt  be  lost  by  seepage  and  /evaporation  before  reaching  the 
point  at  which  it  would  be  utilized. 

Senator  Reagan.  Are  those  the  tributaries  of  the  San  River  1 

Mr.  Wilson.  My  measurement  was  above  the  forks. 

Senator  Reagan.  That  is  above  the  tributaries  1 

Mr.  Wilson.  Yes.  The  estimates  given  heretofore  of  the  capacity  of 
the  Sun  River  are  the  result  of  measurements  at  the  caiiou  mouth  above 
the  main  tributaries  just  spoken  of. 

The  Chairman.  Are  the  tributaries  mentioned  of  sufficient  altitude 
to  join  the  main  river  at  any  point  so  that  they  can  be  taken  on  to  the 
table  land  1 

Mr.  Wilson.  I  am  speaking  of  those  tributaries  at  the  head  of  the 
mountains,  starting  above  the  land  which  1  have  given  as  my  lowest 
reservoir,  the  one  from  which  the  main  canal  taking  this  water  on  to 
ther  bench  will  be  taken.  Of  course,  there  is  an  immense  amount  of 
water  which  falls  on  this  bench  below  this  point.  The  benches  are  80 
miles  east  and  west  of  the  water,  and  of  the  water  that  falls  on  them  I 
have  not  made  any  estimate. 

The  Chairman.  Where  yon  describe  the  water  as  a  foot  deep,  is  it  a 
foot  deep  for  once  a  year  ! 

Mr.  Wilson.  Once  a  year.  That  is  ordinarily  estimated  to  be  the 
amount  of  water  necessary  to  be  put  on.  Twelve  inches  of  water  added 
to  the  natural  precipitation  on  these  agricultural  benches  which  will  he 
irrigated  is  probably  enough  in  this  climate  to  irrigate  the  crops. 

The  Chairman.  Does  it  not  require  more  water  to  irrigate  the  first 
few  years  than  it  does  afterward  t 

Mr.  Wilson.  It  will  require  more.  That  has  been  my  previous  ex- 
perience and  observation  of  irrigation.  My  previous  experience  and 
observations  have  been  iu  California,  aud  they  can  reduce  the  amount 
of  water  necessary  to  irrigate  a  foot  of  laud  nearly  one-half  in  three 
years. 

The  Chairman  Now,  in  conclusion  of  the  whole  matter,  do  yon 
give  it  as  your  opinion  that  it  is  possible  to  irrigate  the  bench  laud 
which  you  have  described  from  the  sources  of  water  supply  you  have 
referred  to  T 
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Mr.  Wilson.  I  will  give  yon  that  in  detail  now.  I  have  shown  that 
yon  have  800,000  acres  of  irrigable  land,  and  that  from  the  mountains 
aloDe  cau  be  obtained  nearly  800,000  acre-feet  of  water  annually.  It  now 
becomes  necessary  to  describe  whether  that  water  can  be  stored  and 
bow  much  will  be  lost  by  evaporation  and  seepage. 

I  am  convinced  from  reservoir  sites  that  I  have  already  described 
and  have  surveyed  on  the  main  fork  of  the  San  River,  that  all  of  the 
water  on  those  benches  can  be  stored.  At  present  some  of  it  might 
have  to  be  stored  on  the  bench  near  Great  Falls,  or  what  is  known  as 
Benton  Lake.  To  reach  it  the  amonnt  lost  by  seepage  and  evapora- 
tion will  be  considerable.  But  I  am  in  hopes  that  other  reservoir  sites 
will  be  fonnd  in  the  mountains  of  sufficient  capacity  to  store  the  total 
amount  of  the  flow  of  the  stream.  From  a  hasty  reconnaissance  of 
the  South  Fork  and  other  forks  of  the  Sun  ltiver,  I  believe  that  reser- 
voir sites  can  be  found  to  store  all  the  water  from  those  falls. 

The  cost  of  constructing  the  few  reservoirs  that  I  have  already  ex- 
amined will  be  relatively  low,  ranging  from  (10,000  to  (40,000  apiece, 
each  having  a  storage  capacity  of  from  500,000  to  700,000  cubic  feet— 
a  storage  capacity  of  from  10,000  to  12,000  acre-feet  apiece. 

The  Chairman.  Will  you  describe  some  of  your  reservoir  Bites  that 
are  regarded  as  specimen  Bites  f 

Mr.  Wilson.  One  of  these  reservoirs,  which  I  would  estimate  to  cost 
perhaps  $10,000,  would  be  constructed  where  the  river  flows  through  a 
narrow  rocky  canon  200  feet  wide,  above  which  is  aflat  basin  capable  of 
holding,  with  a  dam  GO  feet  high,  about  20,000  acre-feet  of  water.  Be- 
cause there  happens  to  be  a  natural  waste-weir  from  this  dam  is  the 
reason  it  can  be  constructed  at  so  low  a  figure. 

The  Chairman.  State  what  you  mean  by  a  waste-weir  and  its  pur- 
poses. 

Mr.  Wilson.  A  waste-weir  is  a  broad  channel  the  height  of  the  dam, 
over  which  the  flood  volumes  of  water  would  be  carried,  thus  saving 
the  danger  of  its  falling  over  the  dam  itself;  it  is  a  necessary  and  con- 
sequent expense  of  a  dam. 

The  Chairman.  How  mast  a  dam  be  constructed  to  allow  the  water 
to  fall  over  it  t    What  kind  of  construction  would  you  require  t 

Mr.  Wilson.  The  opinion  among  engineers  differs  very  greatly. 

The  Chairman.  We  do  not  expect  details;  but  state  what  are  the 
general  protections  against  undercutting. 

Mr.  Wilson.  Dams  must  bo  constructed  in  the  most  substantial 
manner,  of  the  best  masonry  work,  and  the  slope  down-stream  side 
should  be  relatively  great.  The  bottom  of  the  overfall,  the  foot  of  the 
dam  on  the  down-stream  side,  should  be  well  paved  with  masonry,  to 
save  the  foot  of  the  dam  from  undercutting  by  overflow. 

The  Chairman.  What  may  be  substituted  for  that! 

Mr.  Wilson.  You  substitute  a  waste-weir  for  that. 

The  Chairman.  How  could  it  be  constructed  where  you  have  an 
ample  waste- weir,  so  that  no  water  coald  flow  over  the  dam  t 

Mr.  Wilson.  A  dam  of  this  character  in  a  flat  stream  may  be  more 
cheaply  constructed  after  having  taken  the  necessary  precautions  of  a 
puddle-bank.  A  dam  of  the  character  mentioned,  and  of  a  height  of  60 
feet,  should  be  constructed  of  rock.  It  is  not  thought  necessary  that 
this  should  have  subraasonry ;  a  core  or  center  running  the  height  of 
the  dam,  and  made  of  some  good  clay-earth  which  would  be  impervious 
to  the  passage  of  water,  should  be  constructed  with  the  dam. 

The  Chairman.  Sunning  up  in  the  center  of  the  dam  f 
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Mr.  Wilson.  The  dam  built  up  with  a  -wall  through  the  center.  It 
might  be  masonry.  I  am  considering  in  this  case  that  the  puddle 
might  be  sntBciently  good  if  you  had  a  dam  only  GO  feet  high.  I  have 
uot  looked  into  the  matter  sufficiently  to  know,  aud  before  making 
such  a  statement  I  would  like  to  go  into  the  calculations  to  know 
whether  it  would  stand  it.  I  am  stating  my  impressions.  The  loose 
rock  necessary  to  construct  the  bulk  of  the  dam  can  be  blasted  out  of 
the  sides  of  the  canon  adjacent  to  its  abutments,  and  the  canal  from 
the  lowest  of  these  reservoirs  can  be  constructed  in  the  cheapest  man- 
ner through  earth,  and  will  be  8J  miles  long  to  reach  the  summit  of  the 
bench  between  the  Teton  and  dun  Rivers,  when  it  can  be  carried  upon 
the  entire  area  described  as  irrigable  land.  Such  a  canal,  to  carry  800 
second-feet  of  water,  would  not  cost  over  from  $3,000  to  95,000  a  mile. 
Should  it  be  found  that  all  this  water  can  not  be  stored  in  reservoirs 
on  the  river  just  described,  the  surplus  can  be  carried  into  what  is 
known  as  Benton  Lake,  situated  on  the  summit  of  the  bench  8  miles 
west  of  Great  Falls.  This  lake  is  all  drained  by  a  gate,  which  has 
been  constructed  by  private  parties  at  a  cost  of  $1,000.  It  can  be 
made  to  store  the  water  of  a  given  area  ot  40  square  miles  to  an  aver- 
age depth  of  20  feet,  and  probably  with  a  capacity  of  400,000  acre-feet. 

The  Chairman.  In  addition  to  this — outside  of  the  works  that  you 
have  described — have  you  noticed  in  this  vicinity,  or  in  other  vicini- 
ties which  you  have  examined,  small  streams  and  ravines  that  sink  in 
the  valleys,  where  there  are  opportunities  for  making  small  storage 
works  to  bring  the  land  in  their  basins  under  cultivation  1 

Mr.  Wilson.  I  have  made  a  list  of  twenty-five  such. 

The  Chairman.  In  this  vicinity  f 

Mr.  Wilson.  In  other  parts,  within  a  hundred  miles  of  that  neigh- 
borhood and  100  miles  south  of  Great  Falls — between  there  and  Liv- 
ingstone. Each  of  these  twenty-live  will  store  from  10,000  to  30,000 
acre-feet  of  water,  and  each,  I  am  inclined  to  think,  can  be  filled.  I 
think  that  sufficient  water  will  be  found  to  fill  them. 

The  Chairman.  If  that  should  be  the  case,  that  will  bring  under  cul- 
tivation how  much  land  t 

Mr.  Wilson.  All  that  is  good  agricultural  land  below.  They  would 
reclaim  15,000  acres  apiece. 

The  Chairman.  And  there  are  twenty-five  of  them  1 

Mr.  Wilson.  Yes ;  I  give  it  from  10,000  to  20,000  acre-feet 

The  Chairman.  The  expense  of  doing  that  would  be  very  great. 

Mr.  Wilson.  Not  very  great.  It  is,  relatively  speaking,  extremely 
small.    This  can  be  done  only  in  a  great  way. 

I  wish  to  make  a  remark  on  another  point.  Private  parties  in  the 
Territory  of  Montana,  where  they  expected  to  make  200  per  cent,  per 
annum  on  their  money,  concluded  that  they  could  reap  a  good  harvest 
by  constructing  works  themselves  without  Government  aid  of  any  kind. 
Such  works  have  been  constructed  on  Dearborn  River,  and  I  wish  to 
explain  to  yonr  committee  that  such  works  are  being  constructed  by 
theSun  River  Canal  Company  and  the  Benton  Lake  Company,  and  I 
have  no  doubt  that  ultimately  private  parties  will  construct  all  these 
works  and  make  good  profits. 

Adjourned. 
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Missoula,  Mont.,  August  11,  1889. 
Tbe  committee  met  pursuant  to  call  of  the  chairman. 
Present:  Messrs.  Stewart  (chairman),  Jones,  and  Reagan;  also  Di- 
rector Powell, 

STATEMENT  OP  PBAKK  H.  WH.HAKS,  OF  MISSOULA 

The  Chairman.  How  long  have  you  resided  in  Missoula  T 

Mr.  Williams.  Thirty-odd  years. 

The  Chairman.  What  is  yonr  occupation  t 

Mr.  Williams.  Attorney  at  law. 

The  Chairman.  We  would  like  to  have  you  explain  the  situation  in 
this  country. 

Mr.  Williams.  In  reference  to  Bitter  Hoot  Valley  proper,  whieb  is 
some  60  or  70  miles  iu  length  and  varying  in  width  from  4  to  13  miles, 
I  would  like  to  say  that  there  is  in  that  part  at  the  present  time  sixteeu 
townships,  and  two-thirds  of  the  land  in  those  sixteen  townships  is  sur- 
veyed. Probably  one-half  of  the  surveyed  portions  of  these  sixteeu 
townships  has  been  entered  under  the  various  land  laws  of  tbe  United 
States,  with  probably  not  more  than  one-fourth  of  this  entered  land 
under  cultivation.  But  the  entire  area  of  land  in  that  valley  under  cul- 
tivation is  cultivated  by  means  of  irrigation. 

The  Chairman.  About  how  many  acres  would  that  bet 

Mr.  Williams.  It  would  be  almost  impossible  to  form  an  estimate  of 
bow  mnch  land  that  wonld  be  without  getting  at  some  data. 

The  Chairman.  Equal  to  one  entire  township! 

Mr.  Williams.  Oh,  yes ;  it  Is  equal  to  four  townships. 

Tbe  Chairman.  That  is  actually  under  cultivation  t 

Mr.  Williams.  There  are  four  townships  under  cultivation.  These 
lands  are  irrigated  from  lateral  streams  putting  into  the  Bitter  Boot 
River,  and  four  or  five  ditches  which  are  uow  constructed  from  tbe 
Bitter  Root  River.  A  portion  of  the  land  is  waste  land,  rocky  and 
broken ;  bnt  there  is  an  area  of  laud  ou  the  east  of  the  valley-upper 
bench  land,  we  term  it,  agricultural  land,  bnt  entirely  worthless  at  the 
present  time  for  the  reason  that  there  is  no  water. 

The  Chairman.  What  is  tbe  area  of  that  land  f 

Mr.  Williams.  Three  or  four  townships.  Taking  it  from  the  stream 
called  Woodchuck  to  tbe  upper  end  ot  the  valley  there  are  probably 
six  townships.  It  is  good  land,  but  it  lies  too  high  to  get  water  onto 
it  without  going  to  great  expense. 

Now,  iu  Bitter  Root  Valley,  if  a  ditch  were  taken  out  there  some  10 
or  12  miles  iu  length  it  would  cover  this  land.  Some  parties  were  there 
two  or  three  years  ago  looking  at  it  with  a  view  to  taking  out  a  ditch, 
but  the  matter  iell  through.  This  laud  that  is  not  now  cultivated  for 
tbe  waut  of  water  is  some  of  tbe  best  land  iu  that  sectiou  of  tbe  coun- 
try. Tbe  warmest  and  moat  productive  land  in  this  section  of  country 
isou  these  foot-hills — this  bench  land.  The  Bitter  Boot  River  furnisbes 
a  large  supply  of  water,  and  there  is  enough  to  irrigate  the  entire  valley 
and  leave  water  in  the  spring. 

Tbe  Chairman.  Are  there  any  valleys  ou  the  branches  of  the  Bitter 
Boot  above  here! 
*  Mr.  Williams.  Yes,  a  few  valleys;  but  wherp  there  are  small  val- 
leys on  the  streams  tributary  to  the  Bitter  Root,  they  do  not  get  enough 
water  out  of  the  streams  for  tbe  irrigation  of  the  land  lying  on  eacU 
side  of  the  stream  for  some  distance.    Bat  the  land  lying  back  from 
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the  streams  and  upon  the  benches  is  destitute  of  water  and  is  uow  va- 
cant. 

The  Chairman.  Is  there  much  laud  of  that  character  f 

Mr.  Williams.  There  is  considerable  land  of  that  character. 

The  Chairman.  Have  you  ever  considered  the  practicability  of  stor- 
ing water  aud  irrigating  the  laud  on  the  benches  f 

Mr.  Williams.  I  nave  to  some  extent,  but  I  reckon  that  would  de- 
pend upon  the  topography  of  the  country.  There  are  some  canons  in 
these  mountains,  but  they  are  abrupt,  and  it  would  be  difficult  to  get 
places  to  store  water.  But  there  are  some  places  where,  if  proper  reser- 
voirs were  built,  if  dams  were  built  across  them  during  the  high  season 
of  water,  yon  could  get  enough  to  last  throughout  the  entire  season. 

The  Chairman.  Have  you  been  higher  up  ou  those  streams  where 
they  bead  to  ascertain  whether  or  not  they  head  in  flats  and  basins  T 

Mr.  Williams.  I  have  not  been  on  those  streams  myself;  but  I  have 
seen  persons  who  have  been,  and  they  say  there  are  a  number  of  streams 
lateral  to  the  Bitter  Root  River;  and  I  know  from  observation  of  those 
mountain  bikes  that  if  there  were  some  protection  in  the  way  of  em- 
bankments built  across  their  outlet  they  would  form  very  large  reser- 
voirs. I  have  an  instance  in  my  mind  in  Deer  Lodge  County.  There  is 
a  lake  there,  and  for  purposes  of  mining  they  built  a  dam  across  the 
mouth  of  it,  and  they  got  a  large  amount  of  water  which  tbey  use  during 
mining  seasons. 

Tbe  Chairman.  Without  going  into  detail,  from  what  you  have  seen 
state  whether  you  would  think  it  would  be  useful  to  have  the  table- 
lands of  this  country  on  both  Bides  of  the  valley  surveyed  with  a  view 
to  ascertaining  whether  there  was  an  opportunity  of  getting  water  on- 
to them,  the  cost  of  doing  that  at  different  points,  and  to  have  them 
mapped  and  pointed  out, 

Mr.  Williams.  I  think  so. 

The  Chairman.  Do  yon  think  there  would  be  opportunities  for  in- 
dividuals to  combine  to  make  farms  if  they  knew  what  the  country  con- 
tained f 

Mr.  Williams.  I  do  not  think  there  is  any  question  of  it.  This  tract 
of  land  that  I  speak  of  on  tbe  east  side  of  the  Bitter  Root  Valley  is 
lying  vacant  because  individuals  can  not  take  the  water  up  to  it. 

Tbe  Chaibmah.  How  much  would  it  cost  to  take  the  water  up  there? 

Mr,  Williams.  That  is  something  I  do  not  know  anything  about 

The  Chairman.  How  many  miles  long  would  the  ditch  have  to  bet 

Mr.  Williams.  If  yon  took  the  water  from  tbe  river  the  ditch  would 
have  to  be  10  or  12  miles  at  least. 

The  Chairman.  How  many  acres  would  itooverT 

Mr.  Williams.  Five  or  six  townships,  and  of  the  very  best  land  in 
tbe  valley. 

The  Chairman.  In  six  townships  you  would  have  considerably  over 
100,000  acres.  Now,  yon  say  you  could  get  water  to  that  land  by  con- 
structing a  ditch  10  or  12  miles  long  f 

Hr.  Williams.  I  think  from  12  to  15  miles — you  might  put  it  at  15 
miles. 

The  Chairman.  If  you  could  put  water  onto  that  land  for  1200,000 
it  voald.be  cheap,  would  it  notl 

Mr.  Williams.  I  think  so. 

The  Chairman.  What  is  the  land  which  is  under  cultivation  worth 
there  1 

Mr,  Williams.  It  W  worth  from  $10  to  $15  an  acre. 
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The  Chairman.  Ib  this  other  land  that  you  speak  of  good  if  it  bad 
water  on  it  f 

Mr.  Williams.  It  is  equally  good. 

The  Chairman.  Would  an  average  of  $20  an  acre  be  about  fair! 

Mr.  Williams.  1  do  not  think  it  would  be  too  high  if  there  was  suf- 
ficient water  lo  irrigate  both. 

The  Chairman.  11  this  laud  were  surveyed  so  that  you  could  know    ' 
what  to  do,  are  tln-re  opportunities  where  a  few  men  could  combine  to 
store  water,  or  could  a  single  individual  store  water  enough  to  irrigate 
50,  100,  or  600  acres  of  laud  on  these  benches  f 

'Mr.  Williams.  1  do  not  think  there  are,  because  all  the  water  sup- 
plies are  appropriated. 

The  Chairman.  Is  there  any  water  stored  horel 

Mr.  Williams.  No. 

The  Chairman.  What  proportion  of  water  runs  to  waste,  taking  the 
year  round  t 

Mr.  Williams.  From  the  middle  of  May  until  the  1st  of  July,  while 
the  bdows  are  melting,  there  is  probably  four-fifths  of  it  goes  to  waste. 

The  Chairman.  You  irrigate  here  pretty  early,  do  you  nott 

Mr.  Williams.  Yes. 

The  Chairman.  Are  there  many  small  streams  from  which  you  could 
irrigate  your  farms  at  the  right  time  if  you  had  stored  all  the  water 
that  comes  down  them  t 

Mr.  Williams.  Of  course  there  are  streams  4  miles  west  of  here  in 
which,  during  ordinary  years  from  the  middle  of  May  until  the  1st  of 
July,  there  is  a  great  body  of  water  which  goes  to  waste.  After  that 
time  there  is  only  enough  to  irrigate  a  limited  number  of  farms.  If  the 
water  that  goes  to  waste  down  those  streams  from  the  1st  of  May 
could  be  stored,  so  that  it  could  be  used,  it  would  irrigate  a  large 
amount  of  land  that  is  now  idle.  And  there  are  fifteen  farms  that  could 
be  irrigated  by  this  creek  that  are  idle  to-day  becaose  there  is  no  water. 
We  have  the  water  and  the  land,  but  we  can  not  get  them  together. 

The  Chairman.  If  you  have  watersheds  and  land  to  be  irrigated, 
nature  has  provide*!  some  way  to  save  the  water  so  that  you  can  get  it 
upon  the  land.  Do  you  think  surveys  to  ascertain  what  may  be  done 
would  be  useful  T 

Mr.  Williams.  Yes.  As  I  stated  before,  if  reservoirs  were  built  on 
those  streams  to  catch  the  water  from  the  melting  snow  and  store  it  up 
until  late  iu  the  season  there  would  be  an  abundance  of  water  to  irri- 
gate the  land. 

The  Chairman.  What  is  your  irrigating  season  1 

Mr.  Williams.  From  the  1st  of  May  until  the  middle  of  July.  Of 
course  meadow  land  they  irrigate  earlier. 

The  Chairman.  What  is  the  effect  of  irrigation  iu  the  way  of  pro- 
ducing crops  iu  this  country  where  irrigation  has  been  practiced! 

Mr.  Williams.  Irrigation  depends  entirely  upon  where  we  can  get 
the  water.  With  it  we  produce  the  finest  kinds  of  crops,  and  without 
it  nothing  at  all. 

The  Chairman.  You  can  not  farm  without  irrigation  f 

Mr.  Williams.  Except  on  a  few  lowlands.  The  great  bulk  of  our 
land  would  be  worthless  for  agriculture  without  irrigation. 

The  Chairman.  On  the  lowlands  where  there  is  moisture  from  seep- 
age you  can  raise  some  crops;  but  there  is  not  sufficient  rainfall  at  the 
time  the  crops  are  matured  to  produce  good  crops. 

Mr.  Williams.  We  have  a  rain-fall  in  the  spring;  bnt  to  do  away 
with  irrigation  there  is  not  enough  rain  fall.    The  rain  that  falls  soon. 
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dries  out,  and  if  we  hare  not  enough  water  with  which  to  irrigate  the 
crops  dry  oat 

The  Chairman.  What  would  be  good  crops  of  barley,  oats,  and 
wheat  in  this  country  t 

Mr.  Williams.  I  do  not  know  much  about  barley,  bat  oats  here 
will  range  from  50  to  70  bushels  to  the  acre,  and  the  wheat  will  ran  as 
high  as  60  to  60  boshels  and  down  to  25  and  30  bushels. 


STATEMENT  OF  W.  J.  STEPHENS,  OF  MISSOULA. 

The  Chairman.  How  long  have  yon  resided  in  the  town  of  Missoula  1 

Mr.  Stephens.  Since  1870. 

The  Chairman.  Has  your  attention  been  called  to  the  subject  of  ir- 
rigation 1 

Mr.  Stephens.  It  has. 

The  Chairman.  State  any  facts  yon  think  would  be  of  interest  to 
the  committee. 

Mr.  Stephens.  I  will  state  a  few  facts.  In  my  opinion  what  we  need 
most  is  something  to  start  with,  perhaps  private  capital,  in  storing  the 
water,  and  to  do  that  a  knowledge  of  the  water-sheds  of  the  country  is 
absolutely  necessary.  But  men  who  have  the  means  do  not  like  to 
spend  their  money  for  the  purpose  of  investigating.  But  if  there  were 
a  method  devised  for  storing  the  water,  these  business  men  might  use 
their  capital.  Hence,  if  we  were  aided  by  a  survey,  so  that  the  people 
would  know  the  true  condition  of  our  mountains,  private  capital  might 
take  hold<of  this  enterprise,  and  we  could  have  the  water  stored  with- 
out the  aid  of  the  Government. 

There  is  another  thing.  On  what  we  call  the  west  side  of  the  range 
of  mountains  most  of  our  streams  bead  in  hikes.  I  venture  to  say 
that  if  you  will  follow  the  heads  of  onr  streams  yon  will  find  they  merge 
into  swamps,  and  then  form  into  lakes  in  the  mountains.  These  lakes 
invariably  have  an  outlet.  This  outlet  passes  under  ground,  the  water 
seeps  away  nnder  ground,  and  does  uot  now  away  on  the  surface  to  en- 
large our  rivers.  This  water  which  goes  under  ground  would  have  to  be 
raised  somewhat,  and  if  these  lakes  were  investigated  and  it  were  ascer- 
tained how  this  water  that  percolates  under  ground  could  be  got  onto 
the  surface,  we  could  store  that  water,  and  could  even  run  it  into  our 
streams  and  use  it  by  ditches.  Take  this  stream,  the  Rattlesnake, 
which  Sows  right  down  here  by  this  town.  That  creek  Sows  off  about 
four-fifths  of  the  natural  water-shed,  and  no  person  has  attempted  to 
store  it,  because  there  has  not  been  a  sufficient  investigation  of  the  con- 
dition of  things  above.  From,  say,  May,  June,  and  July,  that  stream 
runs  as  a  torrent  and  passes  off. 

The  Chairman.  Do  yon  know  anybody  who  has  been  up  that  stream 
and  explored  its  source!    Have  you  ever  done  sol 

Mr.  Stephens.  I  have  not  beeu  up  except  for  some  little  distance. 
There  are  some  persons  who  have  been  up  it. 

As  illustrating  this  matter,  1  will  say  that  I  am  part  owner  of  a  min- 
ing ditch  in  Deer  Lodge  County.  We  sought  to  build  a  reservoir  above 
that  ditch,  and  we  put  a  dam  in  front  that  would  ran  tbe  water  back  a 
mile.  But  we  were  nnder  a  lake,  and  tbe  great  difficulty  with  us  was 
this:  We  wanted  tbe  water  from  that  lake,  and  we  thought  if  we  could 
get  the  water  of  that  lake  so  that  it  would  not  percolate  through  the 
ground  under  our  ditch  we  could  save  it.  Bat  it  would  percolate 
through  the  ground. 
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STATEMENT  OF  CHARLES  WXSTER,  OF  MISSOULA. 

The  Chairman.  What  is  your  occupation  1 

Mr.  Winter.  I  am  a  fanner. 

TIic.  Chairman.  Where  do  you  farm? 

Mr.  Winter.  Three  miles  out  of  Missoula. 

The  Chairman.  Hon  long  have  you  been  farming  1 

Mr.  Winter.  About  three  years. 

The  Chairman.  What  was  you  occupation  before  that! 

Mr.  Winter.  I  dug  ditches  for  different  farmers  and  have  worked 
in  the  mines  in  different  places. 

The  Chairman.  Are  you  familiar  with  the  country  on  each  side  of 
the  river  far  backf 

Mr.  Winter.  I  am. 

The  Chairman.  Have  you  traced  any  of  these  streams  that  are 
tributary  to  the  Bitter  Hootl 

Mr.  Winter.  Yes;  n  great  many  of  these  streams. 

The  Chairman.  To  their  sources  I 

Mr.  Winter.  Yes. 

The  Chairman.  What  opportunities  have  you  found  above  where 
dams  could  be  constructed  tor  storing  watert 

Mr.  Winter.  After  you  get  to  the  heads  of  these  streams  they  flat 
leu  out.  The  heads  are  on  the  summit  of  the  mountains,  aud  there 
would  be  no  place  there  for  a  reservoir.  The  summit  of  the  mountains 
are  flat  and  the  soil  there  is  boggy,  and  they  are  small  places. 

The  Chairman.  And  the  snow  falls  very  deep  there  t  * 

Mr.  Winter.  The  snow  falls  very  deep. 

The  Chairman.  And  lies  there  a  considerable  timet 

Mr.  Winter.  Until  June  or  July. 

The  Chairman.  If  you  made  reservoirs  there,  there  would  not  be 
lunch  evaporation! 

Mr.  Winter.  The  summits  are  flat  and  level,  and  they  wonld  over- 
flow. 

The  Chairman.  Bid  you  ever  see  places  selected  by  mining  men  f»r 
reservoirs  T    I)o  you  know  they  often  select  the  top  of  a  knollf 

Mr.  Winter.  Sometimes  high  up,  but  generally  they  are  down  in  a 
gulch.' 

The  Chairman.  A  ravine  is  not  a  good  place  for  a  reservoir,  is  it! 

Mr.  Winter.  No.  That  is  the  trouble  with  these  places.  You  must 
go  on  the  mountains. 

TImj  Chairman.  Why  not  go  on  the  mountains  at  first  and  get  lew 
evaporation.    If  you  can  store  water  there  it  is  just  as  good! 

Mr.  Winter.  Hut  you  would  lose  a  good  deal  of  that  water.  It 
would  seep  and  run  below.  It  comes  out  several  hundred  feet  below, 
in  the  cations. 

The  Chairman.  There  are  places  up  there  to  store  the  watert 

Mr.  Winter.  There  are  places  there ;  but  you  could  not  doit  with- 
out considerable  waste. 

The  Chairman,  Some  would  waste,  )>erbaps. 

Mr.  Winter.  A  good  deal  would  waste. 

'flic  Chairman.   How   many  streams  have  you  traced  np  to  tbwr 

Mr.  Winter.  The  Rattlesnake  and  Grand  Creek. 

'Hie  Chairman.  What  did  you  find  at  the  head  of  Grand  Creek ! 

.Mr.  Winter,  a  lake. 
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The  Chairman.  How  much  of  a  lake! 

Mr.  Winter.  A  mile  ami  a  half  wide,  and  probably  a  mile  and  a  half 
long. 

The  Chairman.  Has  that  much  of  a  water-shed  f 

Mr.  Winter.  There  are  mountains  on  both  sides. 

The  Chairman.  How  deep  is  the  lake! 

Mr.  Winter.  That  1  do  not  know. 

The  Chairman.  Is  it  a  deep  lake  f 

Mr.  Winter.  It  appears  that  way. 

The  Chairman.  Suppose  yon  were  to  put  down  a  tunnel  into  it  to 
draw  the  water  up  and  then  construct  a  dam  with  gates,  would  that 
furnish  water  at  the  right  time  for  irrigating  f 

Mr.  Winter.  I  should  think  it  would  at  the  proper  time.  I  do  not 
know  that  it  would  drain  dry. 

The  Chairman.  It  bas  a  water-shed  and  some  water  could  get  into  it. 

Mr.  Winter.  Some  water  would  get  into  it;  but  it  would  overflow 
into  this  creek. 

The  Chairman.  But  you  would  stop  the  overflow  by  damming  itt 

Mr.  Winter.  Yes. 

The  Chairman.  But  no  one  has  done  it  I 

Mr.  Winter.  There  is  no  one  in  my  country  to  do  it. 

The  Chairman.  Have  you  ever  estimated  the  cost,  to  be  able  to  say 
how  much  a  man  must  be  worth  to  do  something  of  that  kind  f 

Mr.  Winter.  I  have  not.  I  have  done  some  of  it  myself,  on  a  small 
scale. 

The  Chairman.  Have  you  ever  been  up  the  streams  on  the  other 
Bide! 

Mr.  Winter.  No  ;  not  much. 

The  Chairman.  How  much  water  at  one  time  would  it  take  to  irri- 
gate the  land  here — 10  inches  or  a  foot  1 

Mr.  Winter.  I  should  say  300  or  400  inches  of  water. 

The  Chairman.  To  what  depth  would  you  put  it  on  T 

Mr.  Winter.  If  we  leave  the  water  ou  one  night  that  would  be 
enough. 

The  Chairman.  That  is,  once  a  year! 

Mr.' Winter.  Twice  a  year. 

The  Chairman.  Six  inches  would  do  that — I  inch,  2  inches;  so  long 
as  the  ground  is  covered  would  be  sufficient.  You  calculate  by  miner's 
inches! 

Mr.  Winter.  We  do,  generally. 

The  Chairman.  How  many  miner's  inches  for  an  acre  1 

Mr.  Winter.  I  should  think  20  miner's  inches  would  cover  an  acre 
of  ground  in  a  night — 10  miner's  inches  would. 

The  Chairman.  I  do  not  mean  for  a  night,  but  for  a  year.  'How 
many  miner's  inches  would  you  want  for  a  year  ! 

Mr,  Winter.  Four  hundred  inches  would  irrigate  160  acres  of  ground 
for  a  year.    But  that  would  irrigate  several  farms. 

The  Chairman.  In  California  they  calculate  that  it  will  take  a  miner's 
inch  to  irrigate  an  acre,  and  they  can  have  as  many  acres  of  land  under 
cnltivation  as  they  have  miner's  inches  of  water.  They  have  gone  ou 
aud  have  found  by  economizing  the  water,  putting  it  on  the  land  at  the 
proper  time,*is  in  San  Diego  County,  that  they  could  do  with  less — a 
tenth  even. 

Mr.  Winter.  We  always  calculate  1  inch.  What  I  am  speaking  of 
is  the  400  inches  to  100  acres.  Ten  farms  could  use  that  water,  I 
would  use  it  one  week  and  my  neighbor  the  next. 
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The  Chairman.  Thnt  would  be  1,000  acres,  would  it  not! 

Mr.  Winter.  Yes. 

The  Chairman.  And  that  would  be  a  fourth  of  a  miner'*  inch  to  tbe 
acre! 

Mr.  Winter.  I  probably  put  that  too  low.  They  cut  it  down  oue- 
tenth.  A  small  stream  of  water  has  no  effect;  it  does  not  spread.  It 
takes  at  least  300  or  400  inches  of  water  to  spread  over  that  body  of 
laud.    Then  I  would  give  it  up  and  another  ranch  would  take  it. 

The  Chairman.  What  do  you  raise  on  your  farm  f 

Mr.  Winter.  Wheat  and  oats. 

The  Chairman.  What  is  a  good  crop  of  oatst 

Mr.  Winter.  From  50  to  75  bushels. 

Tho  Chairman.  Is  that  regarded  as  an  average  good  crop! 

Mr.  Winter.  Yes. 

The  Chairman.  How  about  wheat! 

Mr.  Winter.  Twenty-five  to  fifty  bushels — sometimes  00  bushels. 
But  the  average  crop  of  wheat  is  40  bushels  to  the  ucro. 

The  Chairman.  Do  you  raise  potatoes  * 

Sir.  Winter.  Yes. 

The  Chairman.  How  many  potatoes  will  an  acre  produce  f 

Mr.  Winter.  Five  hundred  bushels. 

The  Chairman.  Uavo  you  ever  known  that  to  be  done  I 

Mr.  Winter.  Yes;  I  raised  that  many  myself  last  year. 

Tbe  Chairman.  What  do  you  say  in  regard  to  fruits  t 

Mr.  Winter.  Some  fruits  are  good.  Apples  grow  well.  Berries  also 
do  well — such  as  gooseberries  and  currants. 

Tbe  Chairman.  How  about  plums  f 

Mr.  Winter.  They  do  well. 

The  Chairman.  Iiow  with  regard  to  pears  1 

Mr.  Winter.  I  do  not  know  anything  aliout  pears.  We  have  Dot 
had  much  experience  with  [tears.  But  thcro  are  some  gentlemen  here 
who  have  orchards  who  can  explain. 

The  Chairman.  You  raise  almost  everything  here  1 

Mr.  Winter.  Yes. 

STATEMENT  07  E.  BRYANT,  OF  STEVEBSVLLLE. 

The  Chairman.  How  fur  is  Steveusville  from  beret 

Mr.  Bryant.  Twenty-six  miles. 

Tbe  Chairman.  What  are  the  general  boundaries  of  this  county! 

Mr.  Bryant.  I  believe  it  is  bounded  by  mountain  tops,  so  far  as  I 
know. 

I  wish  to  speak  for  a  class  of  poor  men.  I  represent  that  class  of  men. 
Though  we  have  not  as  much  brains  as  we  ought  to  have,  and  no  money 
at  all,  some  of  us  do  a  good  many  hard  day's  work.  1  live  in  a  vicinity 
where  there  are,  perhaps,  twenty  ranches  that  are  entirely  out  of  wafer 
this  year,  and  none  of  us  are  raising  anything  at  all.  Realizing  tbe 
necessity  of  water  I  individually  made  a  survey  from  our  neighborhood 
up  to  the  Bitter  Boot  liiver,  and  found  that  it  would  tate  a  ditch  at  least 
"22  miles  loug,  and  theu  it  could  be  continued  22  miles  further  down  to 
where  it  would  then  accommodate  fifty  farms. 

The  Chairman.  Containing  bow  many  acres  of  laud ! 

Mr.  Bryant.  I  could  not  tell  the  number  of  acres.  Host  of  them 
there  would  have  160  acres. 

As  I  was  surveying,  some  of  the  men  came  to  me  and  said  they  wanted 

"■' "'hat ditch w  -'-"" 
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20  feet  wide,  starting  out  of  the  river,  and  3  feet  deep,  which  would  take 
nearly  all  the  water  in  the  river,  and  it  would  be  all  used  by  the  ranches. 

The  Chairman.  Did  you  estimate  the  cost  of  construction  of  that 
ditch  t 

Mr.  Bryant.  I  thiDk  that  ditch  running  22  miles  that  I  surveyed  to 
accommodate  the  fifty  men  would  cost  not  less  than  940,000.  We  are 
poor  men.  We  can  furnish  the  muscle,  but  not  the  money.  It  has 
been  estimated  that  if  we  could  have  had  this  ditch  this  year  ho  that  wo 
could  use  the  water  it  would  have  paid  for  itself.  .1  got  together  a  lob 
of  the  boys  at  one  time,  and  none  of  us  had  $100.  Yet  we  constructed 
a  ditch  22  miles  long  on  the  side  of  the  mountains.  I  surveyed  it  with 
a  triangle,  and  the  water  is  running  in  that  ditch  today.  We  con- 
structed it  by  going  to  work  ourselves.  Part  of  ns  would  go  to  work 
outside  to  get  supplies,  and  the  balance  would  work  on  the  ditch.  We 
all  did  that.  But  we  constructed  another  ditch  that  cost  $l,5uu,  and 
we  have  not  the  water  yet;  some  other  men  got  the  water. 

The  Chairman.  Have  yon  ever  examined  that  creek  to  see  whether 
yon  could  store  water  in  lakes  above  so  that  you  could  all  get  some  ot  it  % 

Mr,  Bryant.  I  have  not  examined  to  see;  I  have  only  guessed  at  it. 

The  Chairman.  Have  any  of  the  farmers  here,  when  they  have  a 
small  amount  of  water,  attempted  to  ascertain  whether  tbey  oould  open 
lakes  and  increase  the  water  supply  T 

Mr.  Bryant.  I  think  the  general  opinion  is  that  if  we  oould  get  water 
out  of  these  rivers  it  would  be  sufficient,  that  is,  for  present  wants. 

The  Chairman.  Yon  say  the  ditch  for  which  yon  made  a  survey 
would  take  out  all  the  water. 

Mr.  Bryant.  It  would  now,  because  the  water  is  extremely  low. 

The  Chairman.  Then  there  would  have  to  be  water  stored  in  order 
to  irrigate  the  whole  of  this  valley. 

Mr.  Bryant.  There  could  be  enough  stored. 

The  Chairman.  Could  there  have  been  enough  saved  this  year  to 
irrigate  the  valleys  on  each  side,  not  taking  into  consideration  the 
ben chest 

Mr.  Bryant.  It  would  irrigate  the  lowlands,  but  not  the  benches. 

The  Chairman.  What  percentage  of  this  water  goes  to  waste  t 

Mr.  Bryant.  Four-fifths  of  it. 

The  Chairman.  Do  you  utilize  oue-flfth  1 

Mr.  Bryant.  I  think  there  are  ditches  that  would  take  one-flfth. 

The  Chairman.  So  that  if  you  had  this  four-fifths  you  could  extend 
the  area  of  land  which  would  be  under  cultivation  f 

Mr.  Bryant.  Yes. 

The  Chairman.  Yon  are  a  surveyor! 

Mr.  Bryant.  I  survey  by  a  triangle. 

The  Chairman.  With  what  examination  yon  have  made,  are  you 
able  to  say  whether  or  not  a  thorough  survey  of  thiB  region  showing 
the  water  supply  and  the  land  to  be  covered  and  the  cost  of  reservoirs, 
ditches,  etc.,  would  be  beneficial  T 

Mr.  Bryant.  I  think  it  would  be. 

The  Chairman.  There  have  been  two  appropriations  made  for  that 
purpose,  and  I  wish  you  to  say  whether  or  not  you  think  it  would  ho 
of  sufficient  advantage  to  warrant  the  Government  in  going  ahead  with 
the  surveys. 

Mr.  Bryant.  Yes.  To  illustrate :  Take  this  ditch  that  I  surveyed. 
If  we  could  have  had  this  ditch  this  year  so  that  we  could  have  ns«l  the 
water  it  would  have  paid  for  itself,  and  the  probability  is  that  further 
developments  could  be  made  with  like  results. 
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Director  Powell.  You  live  in  tbe  Bitterroot  Valley  ! 

Mr.  Bryant.  Yes ;  26  miles  up. 

Director  Powell.  Most  of  the  small  streams  go  down  on  tbe  other 
side  of  the  river  t 

Mr.  Bryant.  Yes. 

Director  Powell.  Are  there  farming  lauds  on  this  aide! 

Mr.  Bryant.  Yes. 

Director  Powell.  They  are  taking  up  the  small  streams  on  tbe 
other  side  of  the  river! 

Mr.  Bryant.  Yes. 

Director  Powell.  But  they  do  not  take  out  from  the  big  stream  t 

Mr.  Bryant.  No;  not  on  the  other  side.  Tbey  use  all  tbe  small 
streams  on  the  other  side,  but  they  would  use  much  more  on  this  side 
if  tbey  could. 

Director  Powell.  All  the  irrigation  on  tbe  other  side  is  in  tbe  same 
way. 

Mr.  Bryant.  Yes. 

Director  Powell.  Bot  the  great  enterprise  of  taking  out  tbe  Bitter- 
root  River  has  not  been  entered  upon  to  any  extent  t 

Mr.  Bryant.  No. 

Director  Powell.  Are  there  many  small  streams  on  thissidet 

Mr.  Bryant.  Not  on  this  side.  There  is  not  a  small  stream  on  ibis 
side  of  the  river  that  is  patting  in  a  particle  of  water  at  the  present 
time.  From  here  60  miles  np  it  is  all  taken  out  and  there  would  be 
twice  or  three  times  as  much  used  if  they  could  get  it. 

Tbe  Chairman.  Bow  far  down  is  it  before  this  river  joins  the  Clarke 
River! 

Director  Powell.  From  the  mouth  of  this  stream  below  where  the 
Bitterroot  comes  in  it  is  called  Missoula.  Bight  here  it  is  Hell  Gate, 
and  it  is  all  the  Bitterroot.  [Addressing  Mr.  Bryant]  Are  all  those 
big  streams  on  both  sides  used  to-day  1 

Mr.  Bryant.  Not  a  fourth  of  tbe  waters  on  the  west  side  of  the  Bit 
terroot  are  used,  bnt  nearly  all  on  tbe  east  side,  as  we  call  it  here.  There 
are  three  or  four  ditches  taken  out  12  feet  wide  and  2  feet  deep  where 
they  come  out  of  the  river,  aud  they  supply  the  upper  part  of  the  val- 
ley. Yet  if  we  had  several  more  such  ditches  they  would  all  be  utilized. 
Much  of  the  land  that  is  now  lying  vacant  would  be  taken  np  if  tbe 
water  from  the  river  could  be  gotten  on  to  it.  And  if  the  Government 
is  going  to  help  us  at  all,  it  can  help  us  to  get  ditches  out  of  the  stream. 
Reservoirs  may  do  after  awhile,  but  we  want  the  water  immediately. 

Director  Powell.  Yon  have  computed  the  cost  ordinarily  of  taking 
out  these  small  streams.  How  much  does  it  coat  per  acre  to  get  the 
water! 

Mr.  Bryant.  It  has  cost  us  heretofore  nearly  $4  for  an  inch  of  water, 
a  miner's  ineh.  That,  judiciously  applied,  would  irrigate  nearly  #> 
acres. 

Director  Powell.  So  that  to  take  the  water  from  these  small  streams 
it  costs  you  from  $1  to  (1.25  an  acre. 

Mr.  Bryant.  Yes.  I  only  speak  of  one  ditch—some  cost  more  and 
some  less. 

Director  Powell.  Do  yon  know  anything  about  the  Fork  up  here! 

Mr.  Bryant.  Yes. 

Director  Powell.  How  mncb  of  the  water  in  that  goes  to  waste! 

Mr.  Bryant.  Not  any.    There  is  not  enough  of  it. 

Director  Powell.  Do  you  know  anything  about  the  head  of  tW 
stream — the  source  of  it! 
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Mr.  Bryant.  I  have  never  been  to  the  head  of  that  creek,  f  have 
been  up  it  Borne  20  miles,  but  never  to  the  head. 

Director  Powell.  It  cornea  out  to  a  canon  t 

Mr.  Bryant.  Tea.  Not  all  the  water,  perhaps  three-fourths  of  ft, 
goes  to  waste;  but  ordinarily  it  is  all  used. 

The  Chairman.  What  is  running  at  the  time  you  want  to  irrigate  is 
all  used! 

Mr.  Bryant.  Yes.  This  season  there  has  not  been  any  going  up  the 
river. 

Director  Powell.  Have  you  any  lost  rivers  in  this  country  ! 

Mr.  Bryant.  No.  Yon  mean  waters  that  have  sunk  into  a  bed  and 
gone  oat  of  sight  t 

'    STATEMENT  OF  E.  W.  BERBY,  OF  MISSOULA. 

The  Chairman.  How  long  have  you  resided  in  Missoula  f 

Mr.  Beery.  It  is  about  21  years  since  I  came  here. 

The  Chairman.  What  is  your  occupation  1 

Mr.  Berry.  I  do  most  everything.  I  am  county  assessor  now.  I 
have  been  farming  in  the  county.     I  have  raised  sixteen  crops  here. 

The  Chairman.  What  is  the  extent  of  youreountyl  Can  yon  bound 
it! 

Mr.  Bebrt.  It  rnns  from  the  Beaverhead,  on  the  south,  to  the  Brit- 
ish line,  about  225  miles — about  300  miles  north  aud  south. 

The  Chairman.  How  much  east  and  westl 

Mr,  Berry.  Somewhere  about  200  miles. 

The  Chairman.  There  is  an  Indian  reservation  in  this  county,  I 
believe  ! 

Mr.  Berry.  Yes:  the  Flathead. 

The  Chairman.  In  assessing,  have  you  traveled  over  the  county 
pretty  generally! 

Mr.  Berry.  Yes;  three  times  I  have  been  over  the  county. 

The  Chairman.  What  is  the  character  of  the  crops  produced  in  the 
county  by  irrigation  1  In  the  first  place  state  what  kinds  of  crops  you 
raise. 

Mr.  Berry.  Wheat,  oats,  barley,  potatoes,  all  kinds  of  garden  truck. 

The  Chairman.  And  fruit  1 

Mr.  Berry.  And  fruit 

The  Chairman.  What  is  a  good  crop  of  potatoes! 

Mr.  Berry.  It  depends  on  the  character  of  the  land.  I  have  seen 
800  bushels  to  the  acre  and  from  that  dowu  to  50  right  in  Flathead 
last  year.    I  weighed  the  potatoes  myself. 

The  Chairman.  What  would  be  an  average  crop  on  good  land! 

Mr.  Berry.  I  suppose  it  wonld  be  300  bushels. 

The  Chairman,  what  is  an  average  crop  of  wheat! 

Mr.  BERRY.  About  50 or  60  bushels — well,  from  40  bushels  up;  and 
some  land  does  not  produce  15  or  20. 

The  Chairman.  What  would  be  an  average  crop— a  general  crop! 

Mr.  Berry.  Perhaps  30  bnshels. 

The  Chairman.  How  much  of  oats  ! 

Mr.  Berry.  From  40  to  60  bushels. 

The  Chairman.  You  say  you  have  been  farming  yourself! 

Mr.  Berry.  Yes. 

The  Chairman.  What  is  the  expense  of  irrigating  land  after  yon  get 
the  water  on  it !  Is  it  more  expensive  to  farm  land  by  irrigation  than 
it  is  iu  countries  where  you  do  not  irrigate! 
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Mr.  Berry.  Why,  certainly  it  is.  You  have  to  put  in  yoor  time  ir- 
rigating, aud  that  costs  something. 

The  CHAIRMAN.  How  is  it  as  to  the  certainty  of  crops  1 

Mr.  Berry.   Without  irrigation  J 

The  Chairman.  With  irrigation. 

Mr.  Berry.  There  is  nothing  here  without  irrigation. 

The  Chairman.  Are  you  always  sure  then  of  a  crop  1 

Mr.  Beret.  Yes. 

The  Chairman.  Have  you  ever  known  a  failure  in  this  valley  where 
they  had  water  to  irrigate? 

Mr.  Berry.  No,  unless  the  grasshoppers  come. 

The  Chairman.  Have  they  come  often  1 

Mr.  Berry.  No,  not  very  often. 

The  Chairman.  They  have  been  here  how  many  times  since  yon  have 
been  here  1 

Mr.  Berry.  I  think  three  times.  They  were  here  somewhere  about 
1865. 

The  Chairman.  Barring  grasshoppers,  there  is  no  failure  of  crops 
where  yon  irrigate  properly  t 

Mr.  Berry.  No. 

The  Chairman.  In  traveling  over  the  county  have  yon  had  yonr  at- 
tention called  to  the  water  supply  for  irrigating  the  landl 

Mr.  Berry.  Oh,  yes. 

The  Chairman.  What  proportion  of  land  in  this  comity  is  fit  for  ir- 
rigation T 

Mr.  Berry.  That  is  fit  for  cultivation! 

The  Chairman.  For  irrigation. 

Mr.  Berry.  Oh,  I  should  think — I  do  not  know  that  I  understand 
you. 

The  Chairman.  How  mnch  would  be  good  land  if  it  were  irrigated— 
had  water  on  itt 

Mr.  Berry.  Take  any  particular  portion,  leaving  out  the  mountains. 

The  Chairman.  I  mean  the  whole  county.  Taking  all  the  land  in 
the  ooonty,  what  proportion  of  it,  if  irrigated,  would  be  tit  for  cultiva- 
tion f    Of  course  you  will  have  to  make  an  estimate. 

Mr.  Berry.  That  I  can  not  do.  The  Bitterroot  Valley  is  about  60 
miles  long. 

The  Chairman.  You  need  not  go  into  details.  If  you  have  not  con- 
sidered the  matter  so  as  to  give  the  result  you  need  not  estimate 
Hon  is  the  water  1  Is  there  a  sufficient  supply  to  irrigate  the  land, 
taking  the  benches  and  all  1 

Mr.  Berry.  Yes,  if  it  were  used. 

The  Chairman.  Some  of  the  land  lies  too  higb,  I  suppose,  to  get  the 
river  onto  it  at  a  reasonable  expense.  Are  there  not  mountain  val- 
leys, elevated  valleys,  plateaus,  benches? 

Mr.  Berry.  No,  not  much  of  that  kind  of  laud.  The  Bitter  Boot 
Eiver  could  be  brought  around  to  irrigate  all  until  you  get  around  to 
the  steep  side  of  the  mountains,  and  there  is  sufficient  water  on  the  west- 
side  in  the  way  of  streams  to  irrigate  that. 

Director  Powell.  If  they  could  use  all  the  small  streams  on  the  vest 
side  of  the  Bitter  Boot  Biver  they  could  irrigate  all  the  land  on  that  sidel 

Mr.  Berry.  Yes. 

Director  Powkll.  And  then  the  main  stream  could  be  utilized  on 
this  side  1 

Mr.  Berry.  Yes. 

D,g^dbyGoogIe 
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Director  Powell.  Ton  think  enough  water  could  be  gotten  to  irri- 
gate it  all  if  it  were  taken  oat  aright? 

Mr.  Bebbt.  Yesjrf  it  were  stored. 

The  Chairman.  What  is  the  opportunity  for  storing  the  water  in 
this  county  and  increasing  the  flow  if  necessary  1 

Mr.  Berby.  At  the  head  of  the  valley  there  is  a  good  chance  for  a 
reservoir.  There  is  a  valley  up  north,  160  miles  from  here,  where  I 
have  been  living  for  the  last  few  years,  which  is  30  miles  square  and 
which  has  very  rich  soil.  We  have  raised  crops  there  witJioat  irriga- 
tion— very  little  of  it  is  irrigated.  The  Flathead  River  rnns  right 
through  it,  and  heads  in  the  British  possessions  and  ends  in  a  lake- 
There  is  where  the  university  lands  are. 

The  Chairman.  Is  there  plenty  of  water  there  to  irrigate  with  1 

Mr.  Bebbt.  Plenty,  if  it  were  utilized. 

The  Chaibman.  Is  there  auy  difficulty  in  doing  that  1 

Mr.  Bebbt.  No,  only  want  of  money.  Two  creeks  that  come  in 
from  back  in  the  mountains  sink  before  they  get  to  the  valley.  They 
are  called  lost  creeks. 

Adjourned. 
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EASTERN  WASHINGTON  DIVISION. 

Moxie  Company's  Ranch, 

Yakima,  Waah.,  August  13, 1889. 
The  committee  met  pursuant  to  call  of  tbe  chairman. 
Present:  Messrs.  Stewart  (chairman),  Jones  and  Reagan;  also  Di- 
rector Powell. 

STATEMENT  OF  JAMES  M.  HALL,  OF  YAKIMA 

The  Chairman.  What  is  your  profession  or  occupation  1 

Mr.  Hall.  Civil  engineer. 

The  Chairman.  Hai  e  you  ever  been  engaged  in  surveying  lor  par- 
poses  of  irrigation  1 

Mr.  Hall.  Yes. 

Tbe  Chairman.  Wherel 

Mr.  Hall.  In  California  and  in  Washington  Territory. 

The  Chairman.  Are  yon  acquainted  with  the  Moxie  Company's 
ranch  1 

Mr.  Hall.  Yes. 

The  Chairman.  Are  you  acting  as  engineer  for  that  company! 

Mr.  Hall.  Yes. 

The  Chairman.  How  long  have  yon  been  engaged  in  engineering  for 
that  company* 

Mr.  Hall.  About  two  years  and  a  half. 

The  Chairman.  By  what  means  do  they  irrigate  their  farm! 

Mr.  Hall.  By  means  of  a  canal  taken  ont  of  the  Yakima  River. 

The  Chairman.  About  how  much  land  is  below  the  canal  that  may 
be  irrigated  by  itt 

Mr.  Hall.  That  I  can  not  say  off-band;  about  6  or  7  sections — 4,000 
or  5,000  acres. 

The  Chairman.  How  is  it  as  to  the  water  in  the  Yakima  River!  la 
there  an  abundance  of  itt 

Mr.  Hall.  Yes;  there  is  plenty  of  water  for  our  purposes. 

Senator  Jones.  What  proportion  of  the  water  do  you  take  ont  of  the 
river  where  this  ditch  comes  t 

Mr.  Hall.  That  I  can  not  state,  because  we  bave  not  made  any  cross- 
section  of  the  river. 

Senator  Jones.  Could  you  approximate  it! 

Mr.  Hall.  1  would  not  like  to  do  so  without  a  survey.  We  do  not 
take  one-twentieth,  probably  not  one-fortieth. 

The  Chairman.  What  is  the  character  of  tbe  land  that  yon  irrigate 
here — what  kind  of  soil? 

Mr.  Hall.  It  is  an  asby  loam.  The  lower  bench  is  a  finer  soil  than 
the  upper.    Tbe  upper  is  more  coarse — more  sand  in  tbe  upper  tench. 

The  Chairman.  Have  yon  a  subsoil  which  is  different  from  the  war- 
face  soil  f 

Mr.  Hall.  That  I  could  hardly  answer. 

The  Chairman.  There  is  no  underlying  strata  that  holds  the  water! 

Mr.  Hall.  No,  not  immediately  uear  the  surface. 

Tbe  Chairman.  State  how  vou  irrigate  where  the  soil  is  coarse  sand 
and  gravel. 
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Mr.  Hall.  We  have  no  laud  of  chat  description  under  water  at  pres- 
ent; that  js,  to  amount  to  anything. 
The  Chairman.  How  could  that  be  irrigated  in  this  valley! 
Mr.  Hall.  That  could  be  irrigated  in  different  ways. 
The  Chairman.  What  would  be  the  best  way  to  irrigate  that  land  f 
Mr.  Hall.  It  would  depend  on  what  you  would  plant.     If  it  were 
grain,  I  should  flood  it;  if  it  were  trees  or  anything  planted  in  rows,  I 
should  say  mo  the  water   throUgh  rows — plow  through  in  furrows. 
And  that  would  depend  on  the  nature  of  the  soil.    As  to  furrows,  if  it 
were  gravelly  and  eandy,  those  ditches  would  be  wider. 

The  Chairman.  Then,  as  I  understand  you,  if  the  soil  is  loose,  so 
that  the  water  will  percolate,  you  may  have  your  ditches  or  furrows 
farther  apart  1 
Mr.  Ball.  Yes. 

The  Chairman.  And  the  water  will  percolate  from  one  to  the  other  ? 
Mr.  Hall.  Yes. 

The  Chairman.  Have  yon  seen  any  aandy  soil  with  a  ctay  subsoil ! 
Mr.  Hall.  No  ;  I  have  not  seen  that. 
The  Chairman.  There  is  none  of  that  kind  here  1 
Mr.  Hall.  No. 

The  Chairman.  Explain  the  mode  of  irrigation  where  the  soil  is 
closer. 

Mr.  Hall.  Understand  me.    Here  on  the  ranch,  on  the  same  nature 
of  soil,  we  irrigate  differently  different  crops.     For  instance,  wheat,  al- 
falfa— grain  of  any  description — we  flood;  while  on  the  same  soil,  for 
orchard  or  garden  truck,  we  run  it  through  rows,  as  we  call  it. 
The  Chairman.  Explain  how  you  flood. 
Mr.  Hall.  We  flood  by  running  contour  levels. 
The  Chairman.  Explain  that  so  that  anybody  who  never  saw  it  done 
could  understand  it. 

Mr.  Hall.  We  will  take  a  piece  of  land,  find  what  slope  it  has,  and 
then  we  use  whatever  the  soil  will  stand.    For  instance,  if  it  were  a 
level  piece,  we  would  use  1  foot  of  elevation.    If  the  land  have  a  slope 
of  5  feet  to  the  mile,  and  if  we  wanted  to  flood,  we  would  throw  contour 
levels  all  around  a  foot  above  the  highest  side  of  the  check.     Below  the 
main  canal  we  would  go  down  until  we  gained  afoot  elevation,  and  there 
we  would  throw  a  check  or  level  all  the  way  round.     If  we  were  going 
to  use  a  check  17  or  18  inches  and  allow  for  settling  so  that  it  would  be 
18  inches  when  finished,  we  would  continue  the  whole  field  in  that 
shape,  setting  boxes  to  draw  away  from  one  check  to  another. 
The  Chairman.  When  yon  irrigate,  what  do  you  do  f 
Mr.  Hall.  If  it  be  near  the  main  canal,  we  turn  the  water  through 
into  a  lateral  that  feeds  this  field — turn  it  iuto  a  box  that  empties  the 
first  check. 
The  Chairman.  How  long  do  you  flood  the  land? 
Mr.  Hall.  Until  the  entire  check  is  covered. 
The  Chairman.  Until  all  the  land  in  that  check  is  covered? 
Mr.  Hall.  Of  course.    On  the  lower  side  it  would  be  justl  foot  deep, 
and  if  it  were  even,  the  other  side  would  be  just  covered,  and  it  would 
take  just  according  to  the  size  of  the  check.    The  more  level  the  land, 
the  larger  the  check.     For  instance,  if  there  were  5  acres  in  a  check,  it 
would  take  two  hours  and  a  half  of  our  stream,  with  the  head  we  run, 
to  fill  that  check. 
The  Chairman.  Would  not  the  time  depend  on  the  head  of  water! 
Mr.  Hall.  Yes.    We  throw  a  head  of  water  sufficient  to  fill  those 
checks  in  two  hours  and  a  half. 
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The  Chairman.  Immediately  it  is  filled,  do  yon  commence  to  draw- 
it  off! 

Mr.  Hall.  Tes,  uuless  in  certain  seasons,  when  they  let  it  remain 
for  two  hours.  If  tlte  land  should  be  dry  or  it  should  be  some  place  where 
the  earth  was  compact  and  sloped  and  would  not  take  the  water  easily, 
we  would  let  it  take  np  wbat  water  it  could,  and  then  wc  would  draw 
it  off  into  the  next  check  , 

The  Chairman.  Then  yon  would  fill  the  next  check  in  the  same 
way! 

Mr.  Hall.  Exactly.  We  do  not  depend  on  onr  bead  of  water  for  the 
second  check— the  check  immediately  above — because  we  would  soon 
run  out  of  water.  And  the  laterals  are  so  formed  that  they  til!  each 
check.  We  fill  from  laterals,  from  each  end,  and  also  from  the  check 
above,  making  three  checks  and  averaging  two  hours  and  half  to  each 
check. 

The  Chairman.  In  those  two  hours  and  a  half  you  pat  it  on  the 
grain! 

Mr.  Hall.  Yes,  cover  the  ground  entirely. 

The  Chairman.  Does  the  water  being  on  that  length  of  time  injure 
the  grain  1 

Mr.  Hall.  No,  not  in  this  country. 

The  Chairman.  How  long  might  it  ran  on  the  grain  in  this  climate 
without  Injury  to  it ! 

Mr.  Hall.  When  i$  is  necessary  to  irrigate  grain  it  is  always  in  the 
spring  of  the  year  or  late  summer,  when  it  is  not  so  hot.  I  do  not 
think  it  wonld  injure  it  were  it  to  remain  six  or  eight  hoars.  We  have 
had  it  on  grain  12  hours  without  injury. 

The  Chairman.  What  character  of  crops  do  yon  produce  on  this 
ranch ! 

Mr.  Hall.  We  have  this  season  barley  and  oats.  I  do  not .remember 
whether  they  put  hi  any  wheat  or  not  Last  year  we  had  plenty  of 
wheat  and  alfalfa,  all  kinds  of  garden  vegetables,  and  red  aud  white 
clover.     Bed  and  white  clover  grow  well  here. 

The  Chairman.  What  is  an  average  crop  of  wheat  here  ! 

Mr.  Hall.  That  I  could  not  say.' 

The  Chairman.  What  is  your  crop  of  barley  ! 

Mr.  Hall.  We  will  raise  a  little  over  32  bushels  to  the  acre.  Some 
of  it  went  40  bushels,  and  so  on. 

The  Chairman.  How  is  it  with  oats! 

Mr.  Hall.  I  could  not  say  offhand ;  bnt  Mr.  Cunningham  can  give 
you  the  exact  figures  on  that.  It  was  something  over  30  bushels- 
Senator  Jones.  Did  you  locate  the  ditches  that  are  on  this  planta- 
tion! 

Mr.  Hall.  All  of  them  except  the  first  four  miles  of  the  main  line. 
That  was  done  by  Mr.  Eldridge,  of  Colorado. 

Senator  Jones.  In  locating  those  ditches,  how  far  down  have  yon 
examined  the  soil  1 

Mr.  Hall.  In  depth! 

Senator  Jones.  Or  any  other  way  ! 

Mr.  Hall.  In  making  ditches  we  have  no  reason  to  go  down  more 
than  3  or  4  feet 

Senator  Jones.  You  have  not  examined  the  subsoil  more  than  to 
that  depth  ! 

Mr.  Hall.  Nothing  more  than  where  wells  have  been  dag. 

Senator  Jones.  Is  the  soil,  so  far  as  you  know,  uniform  iu  character! 

Mr.  Hall.  Yes. 
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Senator  Jones.  As  far  as  you  bave  gone  down ;  as  far  as  the  ditches 
have  gone  T 

Mr.  Hall.  I  think  bo.  For  8  or  10  feet  perhaps  you  will  strike  a 
little  gravel.    On  the  higher  benches  It  is  deeper  with  gravel. 

Senator  Jones.  In  coming  out  of  Yakima  we  noticed  some  land  that 
was  very  gravelly,  with  considerable  sized  stones  ill  it,  and  a  little 
more  sandy  than  this  is.  Would  there  be  any  difficulty  in  putting  ir- 
rigating ditches  through  that  soil  t 

Mr.  Hall.  No. 

Senator  Jones.  Would  it  be  as  irrigable  t 

Mr.  Hall.  Yea. 

Senator  Jones.  And  as  productive  as  this! 

Mr.  Hall.  Yes,  in  some  things.    In  wheat  and  alfalfa  just  as  well. 

Senator  Jones.  Are  there  any  farms  where  the  subsoil  is  so  open 
that  it  would  render  irrigation  impracticable! 

Mr.  Haix.  No. 

Senator  Jones.  You  think  the  whole  valley  could  be  irrigated  1 

Mr.  Hall.  Yes.  But  there  are  some  spots  over  in  the  Yakima  Valley 
that  are  hardly  worth  irrigating,  and  some  percentage  of  the  land — 
scabby  land  they  call  it — where  the  rocks  are  on  the  surface. 

Senator  Jones.  Are  you  familiar  with  the  valley  of  this  river  down 
to  the  mouth  of  it  t 

Mr.  Hall.  No. 

Senator  Jones.  How  far  down  are  you  familiar  with  it! 

Mr.  Hall.  I  could  not  say  whether  I  was  familiar  with  it  below  the 
Moxie  Valley. 

Senator  Jones.  Your  information  is  local. 

Mr.  Hall.  Yes;  although  what  I  saw  was  first-class  land. 

Senator  Jones.  Have  you  noticed  the  flood  volume  of  this  river  to  say 
how  much  greater  it  is  than  the  low  water! 

Mr.  Hall.  Yes. 

Senator  Jones.  Is  there  much  difference  in  itf 

Mr.  Hall.  A  great  difference,  yes.  It  covers  the  whole  river  bottom. 
I  have  seen  it  when  1  suppose  it  was  from  a  mile  wide  to  two  miles  and 
a  half— something  like  that.     It  overflowed  the  banks. 

The  CHAIRMAN.  Have  you  ever,  in  California  or  here,  had  your  at 
tention  called  to  the  storage  of  water  in  lakes,  reservoirs  aud  flats  ! 

Mr.  Hall.  Not  exactly  had  my  attention  called  to  it;  but  I  have 
thought  of  it  and  read  of  it 

The  Chairman.  After  what  you  have  read,  iu  going  over  the  ground 
have  you  thought  about  it  when  you  observed  the  places  where  it  could 
he  storedl 

Mr.  Hall.  Oh,  yes,  I  have  seen  pretty  good  locations  iu  this  country 
for  storage  reservoirs. 

The  Chairman.  State  where  those  locations  are. 

Mr.  Hall.  In  the  upper  Yakima  Valley  there  are  storage  sites  in  the 
Cowlitz. 

The  Chairman.  What  are  they  ! 

Mr.  Hall.  Lakes  and  streams. 

The  Chairman.  What  is  there  at  the  head  of  these  streams,  so  to 
speak  !     What  is  the  topography  of  the  country  ! 

Mr.  Hall.  Probably  the  elevation  is  something  like  a  thousand  feet 
above  the  Yakima— from  900  feet  to  1,000  feet. 

The  Chairman.  Have  you  ever  traced  one  of  these  streams  to  its 
sourcel 

Mr.  Hall.  I  have. 
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The  Chairman.  What  did  you  find  at  its  source  t 

Mr.  Hall.  Fine  land.  Take  the  south  branch  of  the  Cowlitz.  I  was 
at  the  head  of  that. 

Tbe  Chairman,  Is  there  any  opportunity  there  for  storing  water  f 

Mr.  Hall.  The  whole  of  the  canon  could  be  used. 

The  Chairman.  I  do  not  believe  in  callous ;  do  yon  1 

Mr.  Hall.  Well,  it  depends  on  how  the  canon  is  formed.  I  have  no 
more  to  say  about  that;  bat  I  think  it  would  be  a  fine  place  to  store 
water. 

The  Chairman.  In  looking  for  places  for  storage  reservoirs  what  do 
you  bear  iu  mind  t    Do  you  look  for  a  flat  placet 

Mr.  Hall.  Yes;  yon  want  a  basin  as  large  as  practicable.  The  size  of 
it  depends  on  the  country  to  be  irrigated,  of  coarse,  from  that  point. 
That  would  be  my  idea  of  it ;  aod  it  would  not  be  altogether  necessary 
to  have  any  particular  shape.  Of  coarse,  if  it  were  very  large  in  area 
and  not  such  a  deep  cafion  it  would  lessen  the  pressure  of  the  water  on 
a  dam  and  make  it  easy  to  build  and  less  expensive. 

The  Chairman.  And  safer f 

Mr.  Hall.  And  safer.    And  it  would  hold  as  much  water. 

The  Chairman.  With  your  experience  as  a  surveyor,  what  would 
yon  say  as  to  the  usefulness  of  surveys  and  maps  of  all  these  places 
and  streams  where  reservoirs  could  be  made  t  Would  or  not  a  knowl- 
edge of  the  facts  enable  settlers  to  make  farms! 

Mr.  Hall.  I  think  it  would  be  very  useful  to  have  them. 

The  Chairman.  Showing  the  cost  of  construction  and  having  the 
reservoir  Bites  reserved! 

Mr.  Hall.  Yes ;  and  showing  the  quantity  of  water  in  each  stream 
annually ;  that  is,  at  its  lowest  estimate. 

Tbe  Chairman.  You  would  want  the  quantity  that  conld  be  stored 
in  a  watershed  and  how  much  land  would  be  covered.  Those  would 
be  important  con  side  rations. 

Mr.  Hall.  And  to  show  tbe  amount  of  water  there  was  without  stor- 
ing. It  would  show  then  whether  or  not  they  could  depend  on  water 
without  storage. 

The  Chairman.  In  other  words,  you  think  it  would  be  very  impor- 
tant to  have  a  survey  showing  tbe  facts  in  regard  to  the  various  local- 
ities t  ' 

Mr.  Hall.  Yes. 

The  Chairman.  If  that  were  done,  wonld  it  facilitate  the  settlement 
and  irrigation  of  this  country  f 

Mr.  Hall.  I  think  it  would.  That  is,  if  water  could  be  brought  to 
cover  all  this  land  that  is  lying  waste,  yon  might  say,  I  think  the  coun- 
try would  be  settled  very  rapidly . 

The  Chaiman.  Are  there  many  places  where  works  conld  be  con- 
structed by  private  parties  1 

Mr.  Hall.  There  are  a  few,  but  hardly  in  this  age.  This  is  a  new 
country,  and  $50,000  or  $100,000  is  quite  a  sum.  In  10  years  it  will  not 
be  considered  so  much. 

Tbe  Chairman.  Are  there  no  places  where  you  oould  perfect  a  few 
farms  with  less  expenditure  than  thatf 

Mr.  Hall.  I  do  not  think  that  there  are  in  this  country.  The  coun- 
try when  you  come  to  get  up  into  the  foot-hills  or  leave  the  flat,  level 
lands  becomes  quite  rough,  and  it  would  be  more  expensive  to  con- 
struct reservoirs  for  storing  the  water — a  little  more  than  farmers 
would  want  to  expend. 
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The  CHAIRMAN.  While  you  might  Dot  constrnct  reservoirs  at  once 
could  you  not  find  places  where  they  would  be  convenient  1 

Mr.  Hall.  If  that  were  done  under  a  system  it  would  he  well,  but 
ft  would  be  more  costly  to  the  farmer.  He  would  coustruct  a  tittle  one 
at  first  and  then  construct  a  larger  one  afterward. 

The  Chairman.  But  a  survey  would  be  necessary  to  show  the  facts ! 

Mr.  Hall.  I  would  want  a  survey  to  show  the  facts  at  first,  and  tben 
the  remedy  could  come  afterward. 

The  Chairman.  Are  the  settlers  able  to  do  that  themselves,  as  a  rule  1 

Mr.  Hall.  I  should  not  say  that  they  were  at  present,  on  any  grand 
scale.  Of  course,  you  could  get  a  nook  to  catch  some  little  water ;  but 
as  to  the  general  country  that  is  not  possible. 

The  Chairman.  I  am  talking  about  the  places  first  If  the  facts 
were  kuown,  to  what  extent  could  it  be  done  by  individuals  1 

Mr.  Hall.  I  have  not  thought  it  over  in  that  light  When  I  look  at 
the  matter  I  tbink  of  the  whole  country, 

Senator  Reagan.  Have  you  made  an  estimate  of  the  amountof  water 
that  is  necessary  to  irrigate  an  acre  of  ground  T 

Mr.  Hall.  I  have  always  used  as  a  standard  one  cubic  foot  for  one 
quarter-section  of  land. 

The  Chairman.  Per  minute  f 

Mr.  Hall.  Per  second. 

The  Chairman.  For  how  long  a  timet 

Mr.  Hall.  The  irrigating  season — as  long  as  you  are  nsing  the  water, 
We  estimate  4  cubic  feet  per  second  to  a  section  of  640  acres. 

The  Chairman.  Do  you  require  more  water  for  corn  than  yon  do  for 
grain! 

Mr.  Hall.  I  think  not  I  do  not  think  it  takes  any  more.  It  takes 
it  in  smaller  quantities  and  continually,  you  might  say ;  because  we  let  it 
ran  through  the  rows  almost  continually ;  but  in  flooding  we  use  so  much 
more  at  the  Bame  time.  I  think  there  is  a  little  more  water  used  in 
flooding  than  would  be  in  the  row. 

The  Chairman.  You  use  more  water  on  grain  than  you  do  on  alfalfa 
and  the  other  grasses  ? 

Mr.  Hall.  Yes.  Let  me  understand  yon.  Yon  ask  me  whether  we 
use  more  water  on  grain  than  on  alfalfa  1 

The  Chairman.  Yes,  and  other  grasses! 

Mr.  Hall.  No  ;  I  think  we  use  more  water  on  the  alfalfa  titan  on  the 
grain. 

The  Chairman.  What  other  grasses  do  yon  raise  here  f 

Mr.  Hall.  I  do  not  believe  we  have  anything,  except  timothy. 

The  Chairman.  Does  that  grow  here? 

Mr.  Hall.  Yes,  pretty  well. 

The  Chairman.  What  kind  of  fruits  do  you  raise  on  this  land  ? 

Mr.  Hall.  I  am  particularly  interested  in  that  part  of  it;  apples, 
peaches,  pears,  prunes,  grapes,  and  such  things. 

Director  Powell.  What  do  you  think  of  the  economy  of  flooding  as 
compared  with  the  other  system  in  the  utilization  of  water;  which 
method  takes  the  most  water  f 

Mr.  Hall.  I  think  flooding  takes  the  most  water. 

Director  Powell.  What  ratio — what  difference  do  you  make? 

Mr.  Hall.  That  depends  on  the  crop  that  you  are  irrigating. 

Director  Powell.  As  a  general  average  {I  do  not  ask  for  details), 
would  a  third  more  water  be  necessary  by  flooding  than  by  the  row  f 

Mr.  Hall.  Yes,  I  think  we  use  a  third  more  by  flooding  than  by  the 
row, 
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Director  Powell.  How  many  times  do  you  irrigate  wheat  T 

Sir.  Hall.  1  could  hardly  give  an  answer  to  that,  because  it  is  owing 
to  the  season.  Take  a  season  like  this  last,  for  instance,  when  there 
has  been  a  good  deal  of  wind,  which  dries  out  the  surface  quickly,  mid 
we  have  to  irrigate  more  often  tbau  at  other  times  when  there  are  less 
winds. 

Director  Powell.  Have  you  made  any  estimate  of  tbe  cost  of  your 
plant  t  What  has  it  cost  per  acre  on  this  river  to  get  the  water  on  to 
the  laud  I  I  do  not  mean  during  a  season,  but  to  bring  tbe  water  into 
the  principal  canals  and  laterals. 

Mr.  Hall.  I  could  hardly  say  right  off  baud.  We  have  built  too 
main  line  here  for  three  miles  and  a  half,  or  such  a  matter,  at  a  cost  of 
$4,490,  in  round  figures,  per  mile,  except  this  around  the  bill.  That 
Mr.  Eldridge  did  before  I  came  here.  It  cost  in  the  neighborhood  of 
$4,000  a  mile. 

Director  Powell.  That  would  cost  from  (1.25  to  ♦1.50  an  acre  to 
get  the  water  into  this  ditch  t 

Mr.  Hall.  Yes. 

Director  Powell.  You  have  water  here  for  20,000  acres  t 

Mr.  Hall.  Yes,  we  have  that  much  land. 

Director  Powell.  How  many  miles  of  ditching  f 

Mr.  HALL.  About.  7  miles  in  the  main  line. 

Director  Powell.  Then  the  ditches  cost  what  I 

Mr.  Hall.  Thirteen  thousand  eight  hundred  dollars,  all  told,  aa 
shown  by  the  books  of  the  company. 

8TATEMEHT  OF  B.  A.  CVBimrOHAK,  OF  YAKMA. 

Tbe  Chairman.  What  is  your  occupation  T 

Mr.  Cunningham.  I  am  secretary  to  the  Moxie  Company. 

The  Chairman.  How  long  have  you  been  its  secretary  f 

Mr.  Cunningham.  Nearly  two  years. 

The  Chairman.  What  amount  of  land  have  yon  under  cultivation  on 
this  ranch  ! 

Mr.  Cunningham.  Grain,  203  acres;  growing  alfalfa,  240  acres;  21 
under  hops,  14  in  corn,  and  17  in  tobacco.  We  have  10  acres  in  garden 
and  orchards  and  787  in  natural  hay  in  the  ranch  part,  snbirrigated  by 
the  river. 

The  Chairman.  What  is  the  average  crop  of  wheat! 

Mr.  Cunningham.  We  have  raised  no  wheat  to  amount  to  anything. 
Wo  bad  a  few  acres  in  wheat,  but  we  did  not  repeat  the  experiment. 

The  Chairman.  Do  you  know  from  other  experiments  in  the  neigh- 
borhood what  is  the  average  crop  per  acre  1 

Mr.  Conningham.  There  is  none  raised  except  by  us. 

The  Chairman.  What  is  the  average  crop  of  barley  t 

Mr.  Cunningham.  Forty-live  to  47  bushels  this  year,  the  second 
year's  cropping'  from  the  sage  brush. 

The  Chairman.  What  is  the  average  crop  of  oats  T  Have  you  raised 
oats! 

Mr.  Cunningham.  Yes,  we  have  35  bushels  to  the  acre  on  poorer  land 
than  that  on  which  the  barley  was  raised. 

The  Chairman.  Bo  you  produce  corn  1 

Mr.  Cunningham.  Yea,  wo  have  a  very  fair  stand  of  corn. 

The  Chairman.  Have  you  reaped  a  harvest! 

Mr.  Cunningham.  No.  We  can  not  tell  about  that  The  corn  grow 
pretty  well. 
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The  Chairman.  Do  you  know  how  many  bushels  of  potatoes  you 
produce  to  the  acre! 

Mr.  Cunningham.  No,  I  can  not  tell  you.    We  get  1,200  bnshels  oat 
of  the  garden ;  but  I  could  uot  tell  yon  about  the  exact  acreage. 
The  Chairman.  Yon  Bay  yon  raise  tobacco  1 
Mr.  Cunningham.  Yes. 
The  Chairman.  Is  that  a  success  ? 

Mr.  Cunningham.  We  have  made  cigars,  and  they  have  been  pro- 
nounced «s  good  as  any  domestic  cigars  in  America.  We  have  uow 
four  cigar  makers  at  work  iu  the  factory. 

The  Chairman.  How  is  the  plant;  does  it  grow  well  t 

Mr.  Cunningham.  It  thrives  luxuriantly.  In  the  opinion  of  a  tobacco 
expert,  who  is  a  resident  here,  it  is  a  great  success.  He  is  this  year 
growing  for  fillers  and  binders — letting  the  wrappers  alone. 

The  Chairman.  What  amount  of  land  can  be  irrigated  by  your  main 
ditch? 

Mr.  Cunningham.  We  have  about  7  sections  down  here.  I  could 
not  tell  yon  that 

The  Chairman.  How  many  acres  of  land  have  you  to  irrigate  below 
that  1 

Mr.  Cunningham,  That  is  not  a  fair  question. 

The  Chairman.  You  could  measure  what  good  land  there  is  below 
the  ditch  t 

Mr.  Cunningham.  Four  thousand  acres. 

The  Chairman.  About  how  many  acres  of  land  is  there  to  be  covered 
by  the  main  ditch  t 

Mr.  Cunningham.  About  4,000  acres,  I  should  think.  It  is  all  arable. 
I  know  that,  but  I  do  not  know  the  acreage. 

The  Chairman.  What  was  the  cost  of  construction  of  the  main  ditch 
that  briugs  water  to  this  amount  of  laudf 

Mr.  Cunningham.  According  to  the  books  it  is  between  $13,000  and 
914,000;  that  is,  for  the  main  ditch  alone.  That  does  not  include  any 
lateral  work. 

The  Chairman.  Where  this  land  has  been  prepared  by  means  of 
checks  for  flooding  what  has  been  the  expense  per  acre  to  prepare  it  I 

Mr.  Cunningham.  I  understand  from  the  engineer  $8  an  acre,  exclu- 
sive of  the  farm  work ;  from  $5  to  $8  according  to  location. 

The  Chairman.  After  it  has  been  once  put  under  check,  prepared  for 
flooding,  does  it  have  to  be  checked  every  year  or  are  they  permanent 
works  T 

Mr.  CtTNNiNGHAM.  These  are  permanent  workg. 

The  Chairman.  Thtin  what  is  the  cost  of  irrigating  by  flooding  the 
land  after  yon  have  it  once  checked  with  permanent  works  T 

Mr.  Cunningham.  Two  men  will  run  over  that  whole  checked  field 
in  four  days. 

The  Chairman.  Then  the  expense  is  light  after  it  is  checked. 

Mr.  Cunningham.  Ycb  ;  the  expense  is  very  trivial. 

The  Chairman.  What  is  the  cost  of  irrigating  your  land  by  flooding 
as  compared  with  the  cost  of  irrigating  by  means  of  fnrrows  through  the 
land! 

Mr.  Cunningham.  The  land  that  we  have  irrigated  by  furrows  is  so 
small  and  trifling  in  extent  we  can  not  compare  the  expense.  I  do  not 
suppose  5  per  cent,  of  the  land  is  irrigated  by  furrows. 

The  Chairman.  You  have  not  compared  the  expense  T 

Mr.  Cunningham.  No;  we  have  not  compared  it. 
138  A  L 18 
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Senator  Jones.  How  often  do  you  irrigate  crops  T 

Mr.  Cunningham.  Alfalfa  twice  to  each  catting;  that  is  to  say,  once 
immediately  before  tbe  hay  is  taken  and  once  during  the  growth  of  tbe 
crop. 

Senator  Jones.  What  time  do  you  begin  f 

Mr.  Cunningham.  We  begin  according  to  the  season.  I  think  it  was 
about  the  middle  of  March  or  beginning  of  April  we  started  this  year. 

Senator  Jones.  When  did  you  make  your  first  cutting! 

Mr.  Cunningham.  About  tbe  20th  of  May. 

Senator  Jones.  When  did  yon  make  your  second  cutting T 

Mr.  Cunningham.  Exactly  five  weeks  afterward,  and  the  next  four 
weeks  afterward. 

Senator  Joins.  When  will  you  cut  your  fourth  cropt 

Mr.  Cunningham.  This  week. 

Senator  Jones.  How  many  more  will  you  cutf 

Mr.  Cunningham.  Two. 

Senator  Jones.  And  two  irrigations  to  each  crop  f 

Mr.  Cunningham.  Yes. 

Senator  Jones.  How  much  do  you  get  per  acre  ont  of  each  cutting! 

Mr.  Cunningham.  From  a  ton  and  a  quarter  to  a  ton  and  a  halt 
The  middle  cutting  is  tbe  best  cutting  we  have  had  yet. 

Senator  Reagan.  Four  aud  six  times  a  year  t 

Mr.  Cunningham.  Yes ;  or  we  shall  have  cut  four  times  this  week, 
and  will  nave  cut  six  times  before  the  season  is  oat.  The  age  of  tie 
oldest  field  is  three  years. 

Senator  Reagan.  So  you  nse  tbe  hay  on  tbe  farm  or  do  you  sell  it! 

Mr.  Cunningham.  We  use  it  for  our  own  range  cattle  in  the  winter 
and  for  our  horses. 

Senator  Reagan.  Does  it  improve  with  age  1 

Mr.  Cunningham.  It  has  every  year. 

Senator  Reagan.  Do  you  know  how  long  it  will  improve  with  age! 

Mr.  Cunningham.  No;  it  has  improved  every  year.  We  sowed  a 
third  of  clover  with  alfalfa,  and  calculate  that  the  fourth  year  the  roots 
will  kill  tbe  clover  and  still  give  us  a  heavy  crop. 

Senator  Jones.  How  often  do  you  irrigate  your  other  crops — barley 
and  wheat  T 

Mr.  Cunningham.  If  tbe  wheat  will  sprout  with  the  natural  moisture 
of  the  season,  a  good  spring,  you  do  not  need  to  irrigate  it  over  three 
or  four  times  during  the  season.  If  you  have  to  irrigate  the  sprout  to 
bring  the  grain  from  the  ground,  you  have  to  irrigate  more. 

Senator  J  ones.  Do  yon  sow  wheat  in  tbe  spring  or  iu  the  fall ! 

Mr.  Cunningham.  Altogether  spring  wheat — barley — we  have  no 
wheat. 

Senator  Jones.  You  irrigate  bow  often,  if  it  shonld  sprout  without 
irrigation ! 

Mr.  Cunningham.  We  irrigate  about  three  or  four  times  if  it  should 
come  up  above  the  ground  without  irrigation. 

Senator  Jones.  You  sow  how  soon  f 

Mr.  Cunningham.  So  soon  as  tbe  frost  is  out  of  the  ground. 

Senator  Junes.  What  time  is  that! 

Mr.  Cunningham.  February  or  March. 

Senator  Jones.  How  do  you  irrigate  your  hop  fields  T 

Mr.  Cunningham.  By  furrowB. 

Senator  Jones.  How  frequently  1 

Mr.  Cunningham.  We  have  to  irrigate  tbe  hops  more  than  any  other 
crop. 
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Senator  Jones.  Theu  it  requires  more  water  for  hops  than  for  any 
other  crop  1 

Mr.  Cunningham.  Yes. 

Senator  Reagan.  What  is  the  alfalfa  worth  this  year  ? 

Mr.  Cunningham.  Tea  dollars  iu  the  stack.  A  man  across  the 
river  sold  a  cutting  the  other  day  for  $10. 

Senator  Jones.  Do  you  feed  any  other  stock  with  alfalfa  except 
horses  t  , 

Mr.  Cunningham.  Yes,  we  feed  it  to  hogs. 

Senator  Jones.  Green? 

Mr.  Cunningham.  Yes,  green  as  green  can  be. 

Senator  Jones.  Regularly  during  the  season ! 

Mr.  Cunningham.  We  have  done  it  ever  since  the  alfalfa  was  high 
enough  to  cut.  We  would  like  to  show  you  the  hogs  that  have  been 
fed  on  alfalfa.    And  the  expense  is  very  trivial. 

Senator  Jones.  Do  you  give  them  other  feed  t 

Mr.  Cunningham.  None,  unless  it  is  a  brood  hog,  suckling  pigs,  and 
then  alfalfa  hurts  the  milk  aud  hurts  the  pigs. 

Senator  Jones.  How  much  of  the  year  do  you  feed  hogs  on  alfalfa? 

Mr.  Cunningham.  We  have  fed  them  ever  since  about  the  middle  of 
April. 

Senator  Jones.  Op  to  what  time  T 

Mr.  Cunningham.  Up  to  now,  and  propose  to  go  on  feeding  them 
with  it  np  to  October,  and  then  we  will  put  tLem  on  dry  cracked  barley. 
That  is  about  rive  weeks.  We  expect  to  produce  bacon  here  for  4 
cents  a  pound. 

The  Chairman.  The  whole  cost  of  raisiug  the  hogs  and  all? 

Mr.  Cunningham.  ■  Yes,  everything. 

Senator  Jones.  Yon  stated  that  the  cost  of  the  main  ditch  on  this 
plantation  was  between  $13,000  aud  $14,000.  What  is  the  length  of 
that  ditch. 

Mr.  Cunningham.  I  can  not  tell  yon. 

Senator  Jones.  Do  you  know  the  windings  of  it  t  You  know  n  .lether 
it  is  more  than  1  mile  or  less  than  60?  Does  that  include  the  ditch  that 
was  constructed  by  some  other  engineer  prior  to  Mr.  Hall's  coming  here? 

Mr.  Cunningham.  I  understand  it  includes  the  whole  cost  of  the 
works,  as  per  the  ledger. 

Senator  Jones.  The  company's  main  ditch  is  a  little  over  7  miles  ? 

Mr.  Cunningham.  Yes. 

Senator  Jones.  What  is  the  size  of  the  main  ditch  T 

Mr.  Cunningham,  It  is  about  8  feet  on  the  bottom  and  2  feet  on  the 
slope.    It  carries  2£  feet  of  water. 

The  Chairman.  That  depends  on  the  size  of  the  ditch  ? 

Mr.  Hall.  If  it  stood  on  a  height  or  sleep  bluff  we  would  not  use 
more  than  a  foot  to  a  foot  and  six-tenths.  But  on  land  like  this  you  can 
use  2  feet. 

The  Chairman.  How  is  that  different  ? 

Mr.  Hall.  It  is  more  liable  to  cut  on  the  side  of  the  hill.  The  nature 
of  the  ground  on  each  side  of  the  hill  is  different  to  what  it  is  on  a  flat ; 
aud  to  make  it  safe  we  use  a  smaller  gate.  The  exact  cost  of  the  ditch 
is  $4,490  a  mile  from  here'down.    We  constructed  it  for  9  cents  a  yard. 

Adjourned, 
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North  Yakima,  Wash.,  August  13,  1889. 
The  (■om milieu  met  pursuant  to  call  of  the  chairman. 
Present:  Messrs.  Stewart  (chairman),  Reagan  and  Jones;  also  Di- 
rector PowelL 

STATEMENT  OF  JOHN  T.  KINGSBURY,  OF  NOBTH  YAEIlf  A. 

The  Chairman.  How  long  have  yon  resided  iu  Washington  Terri- 
tory* 

Mr.  Kingsbury.  Ten  years. 

The  Chairman.  How  long  bare  you  lived  in  the  arid  region! 

Mr.  Kingsbury.  Since  1869. 

The  Chairman.  What  is  your  profession  f 

Mr.  Kingsbury.  I  am  a  civil  engineer. 

The  Chairman.  Have  you  traveled  pretty  generally  over  the  mount- 
ain regions  of  the  Westt 

Mr.  Kingsbury.  Pretty  well. 

The  Chairman.  What  Territories  have  you  traveled  over  and  are 
you  most  familiar  with  1 

Mr.  Kingsbury.  Wyoming,  Nevada,  Utah,  Oregon,  Washington 
Territory,  California,  Arizona,  New  Mexico,  Texas,  and  Kansas.  For 
thirty  years  1  have  been  acquainted  with  those. 

The  Chairman.  Have  you  given  much  attention  to  the  subject  of 
irrigation  f 

Mr.  Kingsbury.  Yes. 

The  Chairman.  Aud  to  the  topography  of  tbe  country  t 

Mr.  Kingsbury.  Yes. 

The  Chairman.  And  to  the  water  supply  for  irrigation  1 

Mr.  Kingsbury.  Yes. 

The  Chairman.  What  extent  of  land  approximately  should  you  sup- 
pose there  is  in  Washington  Territory  that  can  be  irrigated  and  that 
requires  irrigation  f    Is  it  a  large  or  small  area ! 

Mr.  Kingsbury.  Quite  a  large  proportion  of  the  whole  quantity  of 
land. 

The  Chairman.  To  what  extent  has  irrigation  been  practiced  in 
Washington  Territory  and  how  long  has  it  been  practiced?  Of  coarse 
I  do  not  wish  yon  to  enter  into,  details,  but  state  generally. 

Mr.  Kingsbury.  About  less  than  twenty  years  from  the  start.  In  a 
very  small  way  some  farmers  have  combined  and.  taken  out  small  and 
easy  ditches  together  at  a  little  cost. 

The  Chairman.  Have  there  been  any  large  enterprises  set  on  foot  in 
that  respect  1 

Mr.  Kingsbury.  No. 

The  Chairman.  Are  the  opportunities  for  small  enterprises  of  that 
kind  exhausted,  if  you  take  into  consideration  the  storage  of  water  and 
utilization  of  all  tbe  laud  that  can  be  reclaimed  by  small  enterprises! 

Mr.  Kingsbury.  No. 

The  Chairman.  Would  a  survey  which  would  designate  tbe  works 
to  be  constructed  and  the  places  where  water  could  be  stored  be  of 
service  to  this  section  of  the  country,  and  to  what  extent  would  it  aid 
in  the  development  of  new  enterprises  with  moderate  capital,  tbat 
would  be  useful  in  utilizing  the  water  for  irrigation  1 

Mr.  Kingsbury.  It  would  develop  a  very  large  area  fqr  a  nominal 
sum,  you  might  say,  iu  comparison  with  what  it  would  accomplish. 

The  Chairman.  What  is  tbe  impediment  to  settlers  coming  here 
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now  ami  utilizing  these  available  place**  t  Is  it  the  waut  of  exact  in- 
formation which  could  be  had  from  surveys  and  estimates  t 

Mr.  Kingsbury.  It  ia  almost  entirely  for  the  lack  of  knowledge,  and 
that  knowledge  would  be  acquired  by  surveys,  so  that  the  ]>eople  liv- 
ing here  aud  those  that  are  to  come  could  tell  at  what  cost  the  work 
could  be  done  and  how  it  could  be  done  and  where  it  could  be  done. 

The  Chairman.  That  is  the  principal  difficulty,  as  I  understand  you, 
in  the  settlement  of  the  arid  region  where  Irrigation  is  not  expensive  ! 

Mr.  Kingsbury.  Yes ;  so  far  as  small  outlays  are  concerned. 

The  Chairman.  Without  attempting  to  be  accurate,  state  what  is 
the  extent  of  the  possible  irrigation  with  small  outlay. 

Mr.  Kingsbury.  Take,  for  in  stance,  the  valley  of  the  Yakima.  There 
could  be  in  a  distance  of  150  miles  along  its  course  200,000  acres  prob- 
ably brought  under  cultivation  at  small  expense;  then  with  a  com- 
bination of  capital  that  could  be  extended  into  a  million. 

The  Chairman.  You  mean  into  a  million  acres  that  might  be  watered 
by  this  water  shed  1 

Mr.  Kingsbury.  Yes ;  and  even  a  million  and  a  half. 

The  Chairman.  A  million  and  a  half  might,  require  larger  works  and 
reservoirs  in  the  mountains  to  store  water  1 

Mr.  Kingsbury.  Yes. 

The  Chairman.  When  you  have  been  in  the  mountains  have  you 
observed  the  opportunities  for  storing  water! 

Mr.  Kingsbury.  Yes. 

The  Chairman.  Are  they  good  1 

Mr.  Kingsbury.  There  are  splendid  opportunities  at  reasonable  ex- 
pense for  such  works.  Of  course  the  easier  places  for  storage  would  be 
used  first,  and  then  the  number  of  reservoirs  would  increase  as  popula- 
tion increased. 

The  Chairman.  There  is  no  question  of  the  productiveness  of  this 
soil,  I  suppose,  when  water  can  be  had ! 

Mr.  Kingsbury*.  None  whatever. 

The  CHAIRMAN.  Do  you  find  true  of  other  places  in  the  Territory  and 
in  the  arid  region  what  yon  find  trne  here  I 

Mr.  Kingsbury.  To  a  great  extent. 

The  Chairman.  I  mean  particularly ;  do  you  find  true  on  other  rivers 
in  Washington  Territory  what  you  find  trne  ou  this  river? 

Mr.  Kingsbury.  Yes. 

The  Chairman.  And  so  through  the  arid  regions  generally  f 

Mr.  Kingsbury.  Yes. 

The  Chairman.  Then  would  you  regard  as  valuable  to  the  people  a 
survey  by  the  Government  of  its  land  with  a  view  to  irrigation  and  re- 
serving places  for  hydraulic  works  and  storage;  also  giviug  estimates 
of  cost,  with  exact  information  of  any  other  character  that  would  ena- 
ble the  people  to  see  what  could  be  done  toward  increasing  the  facili- 
ties for  agriculture  t 

Mr.  Kingsbury.  Most  assuredly.  I  regard  that  as  the  first  and  most 
important  subject  for  the  development  of  this  section  of  the  country. 

The  Chairman.  A  great  deal  of  the  public  land  would  be  disposed 
of  quickly  to  settlers  if  they  had  exact  information  of  that  character, 
would  it  I 

Mr.  Kingsbury.  Yes;  people  would  come  here  by  the  hundreds  and 
thousands,  if  they  could  be  informed  of  the  probabilities  of  irrigation. 
If  the  people  of  Yakima  could  write  east  aud  give  exact  information  of 
this  character,  eastern  people  would  come  here  in  large  numbers. 

The  Chairman.  Is  the  amount  of  laud  in  eastern  Washington  that 
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does  Dot  require  irrigation  very  extensive,  compared  with  that  which 
does  require  irrigation  1 

Mr.  Kingsbury.  The  amount  of  land  that  will  produce  cereals  in 
'Washington  is  quite  large. 

The  Chairman.  Is  there  a  large  amount  of  land  that  will  produce 
all-around  crops  T 

Mr.  Kingsbury.  Yes.  There  is  very  little  of  the  .eastern  portion  of 
Washington  Territory  that  would  grow  crops  without  artificial  irriga- 
tion. 

The  Chairman.  Then  is  it  yonr  opinion  that  the  portion  now  produc- 
ing cereals  in  abundance  would  be  largely  benefited  by  irrigation  f 

Mr.  Kingsbury.  Yes;  it  wonld  produce  twice  as  much  at  least,  even 
in  the  first  year.  Any  ordinary  work  of  irrigation  that  might  be  done 
would  pay  the  first  year  in  a  very  mnch  larger  yield  of  grain  and  other 
crops. 

The  Chairman.  Have  you  ever  seen  farming  in  any  other  country! 

Mr.  Kingsbury.  I  was  raised  in  New  York  and  have  been  in  the 
Southern  States. 

The  Chairman.  How  would  yon  compare  in  productiveness  a  well- 
cultivated  and  irrigated  farm  here,  where  irrigation  has  been  properly 
done,  with  a  farm  in  western  New  York  T 

Mr.  Kingsbury.  I  was  raised  in  Genesee,  N.'Y.  Without  doing 
much  in  the  way  of  irrigation  the  people  here  ean  more  than  double  the 
eastern  crop. 

The  Chairman.  Does  this  refer  to  the  cereals  and  all-around  crops! 

Mr.  Kingsbury.  It  refers  to  both ;  although  as  to  corn  I  would  not 
say  that.    We  here  can  not  reach  Kansas  or  Illinois  with  corn  crops. 

The  Chairman.  How  is  it  as  to  potatoes  1 

Mr.  Kingsbury.  We  raise  as  good  potatoes  here  as  anywhere  in  the 
world. 

The  Chairman.  What  would  be  a  good  crop  of  potatoes  on  irrigated 
land  here! 

Mr.  Kingsbury.  Five  to  six  hundred  bushels  to  the  acre. 

The  Chairman.  What  would  be  a  good  crop  of  wheat) 

Mr.  Kingsbury.  About  35  bushels. 

The  Chairman.  And  what  a  good  crop  of  oats! 

Mr.  Kingsbury.  Sixty  bushels. 

The  Chairman.  Of  barley! 

Mr.  Kingsbury.  Barley  wonld  give  60  bushels ;  that  is  rather  a  small 
yield  for  barley,  but  in  the  experience  that  I  have  had  here  I  have  never 
seen  bailey  at  its  best 

The  Chairman.  Do  you  raise  some  alfalfa  here  1 

Mr.  Kingsbury.  Yes. 

The  Chairman.  After  that  has  been  well  set  and  is  two  or  three 
years  old,  so  that  you  get  a  fair  crop  if  properly  irrigated,  how  mnch 
can  be  produced  ou  the  acre  each  yeart 

Mr.  Kingsbury.  From  6  to  10  tons.  Six  would  be  a  small  yield.  I 
should  say  7  tons  as  an  average. 

Senator  Jones.  You  stated  that  you  knew  of  fine  opportunities  to 
irrigate  tracts  of  land  in  a  small  way  with  a  reasonable  outlay.  I  would 
like  to  ask  you  what  a  reasonable  outlay,  in  that  sense,  would  be! 
What  would  you  consider  a  reasonable  outlay  per  acre  for  the  irrigation 
of  land  sucb  as  you  bave  spoken  off 

The  Chairman.  You  mean  the  outlay  to  be  made  in  order  to  get  the 
water  to  the  land! 

Senator  Jonrs.  Yes.  Those  general  expressions  do  not  convey  a 
very  definite  idea. 
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Mr.  Kingsbury.  From  $3  to  $5  an  acre  wonld  be  what  I  should  call 
a  reasonable  outlay,  to  start  with. 

Senator  Jones.  What  proportion  of  the  entire  area  of  Washington 
Territory  is  susceptible  of  cultivation  with  or  without  irrigation  f 

Mr.  Kingsbury.  I  can  not  tell  you  bow  it  ia  west  of  the  mountains 
so  much  as  I  can  on  this  side. 

Senator  Jones.  This  side  of  the  Cascade  Mountains,  do  yon  mean  1 

Mr.  Kcngrbury.  Yob. 

The  Chairman.  What  proportion  of  the  Territory  on  this  side  is  sus- 
ceptible of  cultivation  f 

Mr.  Kingsbury.  With  the  storage  of  water  that  could  be  effected 
we  could  cultivate  three-fourths  of  the  land  east  of  tbe  mountains. 

Senator  Jones.  Of  all  the  land  east  of  the  mountains! 

Mr.  Kingsbury.  Of  all  the  land  in  Washington  Territory  east  of  the 
mountains. 

The  Chairman.  Would  all  that  require  irrigation  1 

Mr.  Kingsbury.  The  higher  lands  would  not ;  that  is,  for  the  crops 
that  would  grow.  But  the  greater  portion  of  that,  or  at  least  50  per 
cent,  of  that,  would  need  water. 

Senator  Jones.  And  would  be  practically  valueless  without  water  f 

Mr.  Kingsbury,  Yes;  practically  valueless  for  farming  purposes. 
Take  the  water  away  from  it  and  it  would  be  of  no  value. 

The  Chairman.  I  will  say  to  tbe  gentlemen  who  are  present  that  this 
committee  is  seeking  information  as  to  whether  it  would  be  profU.ible 
to  tbe  Government  to  have  surveys  made  which  wonld  locate  reservoirs 
and  lines  of  ditches  for  irrigation  purposes,  and  to  ascertain  the  cost  of 
such  works.  Reservoir  sites  and  sites  for  ditches  are  now  by  act  of 
Congress  reserved  so  that  tbe  Government  can  take  tbem,  and  indi- 
viduals can  acquire  no  title  to  them.  Tbe  inquiry  we  are  prosecuting  is 
to  what  extent,  if  these  surveys  are  made,  the  people  will  be  able  to 
avail  themselves  of  the  lands,  and  of  the  water,  and  to  make  homes. 
The  Government  has  not  undertaken,  nor  has  it  been  suggested  that 
the  Government  should  itself  undertake,  such  works  by  direct  Govern- 
ment appropriation. 

The  first  thing  to  do  is  to  ascertain  what  we  have.  We  want  such 
information  as  shall  indicate  whether  these  surveys  would  be  useful, 
and  whether  it  would  pay  the  Government  to  expend  money  tor  tbem. 
We  do  not  want  tbe  idea  to  go  abroad  that  tbe  Government  is  going  to 
turn  the  rivers  or  anything  of  that  sort.  The  idea  is  to  enable  the 
people  who  come  here  to  have  exact  and  definite  information  as  to  how 
irrigation  can  be  practiced  at  a  reasonable  expense.  Wben  the  popu- 
lation shall  have  increased  largely,  tbe  question  of  enterprises  that  in- 
volve great  expense  will  be  considered.  If  they  are  not  taken  hold  of 
by  private  enterprises,  then  it  will  be  a  problem  for  the  State  or  the 
nation  to  consider  hereafter.  I  will  suggest  to  this  board  of  trade 
that  it  might  collect  information  as  to  the  particular  streams  in  this 
locality  and  the  means  of  storing  water,  and  send  it  to  the  committee 
within  a  reasonable  time. 


STATEMENT  OF  LUTHER  8.  HOWLETT,  OF  NORTH  YAKIMA 

The  Chairman.  Can  yon  give  tbe  committee  some  information  on 
the  subject  which  it  is  investigating  f 

Mr.  Uowlett.  Tbe  Tie-tan  River  is  one  of  the  principal  feeders  of 
the  Nachess  River.    This  Tietan  River  is  fed  by  the  snows  of  tbe  Oas- 
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cade  range,  and  as  it  comes  no  to  join  the  Yakima  River  it  runs 
through  a  deep  gorge,  which  would  make  a  most  excellent  natural  reser- 
voir. That  gorge  can  be  made  into  a  little  inland  lake.  If  that  were 
done  it  would  bring  the  water  to  the  rim  of  au  immense  basin. 

The  Chairman.  Could  that  not  be  tunneled  through  bo  as  to  draw 
pretty  much  the  entire  lake  to  begin  withf 

Mr.  Howlett.  There  is  no  lake  there.  The  dam  of  the  Tietan  River 
would  make  a  lake  that  would  hold  an  immense  body  of  water  that 
now  runs  entirely  to  waste. 

Senator  Jones.  How  much  f 

Mr.  Howlktt,  I  will  ask  Colonel  Cock  to  say  bow  ranch. 

Mr.  Cook.  It  woald  be  a  space  of  3  or  4  miles  wide  and  6  or  7  mile* 
long. 

Mr.  Howlett.  It  would  be  fully  as  large  as  that.  That  would  bring 
it  to  the  rim  of  the  lake,  where  private  enterprise  could  take  it  and 
water  the  sides  of  the  mountains.  It  has  occurred  to  me  that  that  is 
the  one  great  scheme  right  in  our  immediate  valley.  Of  course  on  the 
other  side  the  Colombia  River  could  be  drawn  npou  ad  libitum.  Anei- 
haustless  supply  of  water  can  be  brought  from  that  onto  the  east  side 
of  the  Yakima  River.  From  the  west  an  immense  storage  lake  could 
be  made,  which  would  water  the  mountain  sides  all  around  as. 

The  Chairman.  What  is  the  general  character  of  the  laud  on  the  east 
side  of  the  Columbia  River,  if  the  Columbia  River  could  be  taken  oat  I 

Mr.  Howlett.  I  am  not  familiar  with  that 

Senator  Jones.  Is  there  any  land  immediately  in  the  valley  of  that 
river  where  yon  propose  putting  down  this  dam  that  would  be  reclaimed 
by  irrigation  t 

Mr.  Howlett.  There  are  thousands  of  acres. 

Senator  Jones.  How  large  a  country  is  there  in  the  valley  of  that 
stream  that  would  be  tributary  to  that  lakel 

Mr.  Howlett.  Not  any  in  the  valley  of  that  stream.  That  stream 
would  be  cut  off  near  where  it  empties  into  the  Yakima. 

Senator  Jones.  Wbat  quantity  of  land  would  there  be  that  would  be 
reclaimed. by  the  water  stored  in  the  lake,  and  how  near  would  it  be! 

Mr.  Howlett.  There  would  be  at  least  twenty-five  townships. 

Senator  Jones.  Each  6  miles  square! 

Mr.  Howlett.  Yes.  It  could  be  carried  across  into  the  reservation, 
which  we  hope  will  soon  be  opened.  It  could  be  carried  clear  to  the 
Columbia  River.  I  have  understated  rather  than  overstated  the  possi- 
bilities in  that  respect. 

Senator  Jones.  Would  you  include  in  those  twenty-five  townships  all 
this  valley  down  to  the  mouth  of  the  river! 

Mr.  Howlett.  No.  Twenty-five  townships  really  understates  what 
can  be  done. 

Senator  Jones.  I  should  like  to  know  what  amount  would  be  in 
proximity  to  this  lake,  that  would  be  reclaimed  by  it;  I  don't  mean 
what  laud  would  be  reclaimed  by  a  large  expenditure  of  money. 

Mr.  Howlett.  There  would  be  a  piece  of  land  20  miles  one  way  by 
11  or  12  the  other. 

Senator  Jones.  In  the  immediate  neighborhood  of  that  lake  t 

Mr.  Howlett.  Yes;  right  between  the  town  and  the  lake. 

Senator  Jones.  Is  that  land  comparatively  level  t 

Mr.  Howlett.  No;  it  is  rolling  land,  but  all  excellent  land. 

Senator  Jones.  Would  it  be  practicable  to  irrigate  itt 

Mr.  Howlett.  Yes. 

Senator  Jones.  It  is  not  too  rolling  to  irrigate,  you  think! 

Mr.  Howlett.  No;  some  of  our  best  farms  are  of  that  character. 


THE   IMPORTANCE   OP    NATURAL    SUB- IRRIGATION. 


STATEMEHT  Of  I  R.  LEWIS,  OF  NORTH  YAKIMA. 

The  Chairman.  You  understand  the  purpose  of  the  committee's 
inquiry.  Will  you  please  state  anything  that  will  be  of  service  to  us 
in  that  connection  1 

Mr.  Lewis.  I  have  resided  in  this  Territory  since  1872.  1  traveled 
in  the  eastern  part  of  this  Territory  as  judge  of  this  district  for  three 
years,  and  I  went  all  through  eastern  Washington.  In  these  valleys  of 
the  Yakima,  including  the  Nachez  Valley  and  the  Yakima  Valley 
proper,  and  the  valleys  tributary  to  the  Yakima,  the  irrigating  season 
commences  in  the  months  of  May  and  June  principally.  Very  little  land 
west  of  the  Columbia  River,  in  what  is  known  as  the  Colombia  River 
basin,  is  susceptible  of  cultivation  without  irrigation  except,  perhaps, 
for  bay.  Many  people  produce  bay  along  the  river  by  sub-irrigation. 
In  May  and  June,  when  we  need  water  ordinarily,  our  streams  are 
higher  than  at  any  other  season  of  the  year.  The  short  season  for  crop* 
ping  in  this  country  is  when  very  little  snow  has  fallen  during  the  pre- 
ceding winter,  because  in  that  season  you  find  the  mountain  streams 
almost  dry.    There  was  no  snow  last  winter. 

With  regard  to  the  question  of  storage  of  water,  the  finest  store- 
house we  have  is  our  snow-clad  mountains.  Fort  Adams  is  au  ever- 
lasting store-house.  The  waters  of  the  Yakima  and  the  Tietau  Sow  in 
there  in  ordinary  seasons,  and  without  any  storage  whatever  those 
would  irrigate  an  extremely  large  area  of  country . 

People  coming  here  from  the  States  east  look  upon  irrigation  as  prac- 
tically implying  starvation.  They  do  not  know  anything  about  it. 
People  from  California  and  Colorado  adapt  themselves  readily  to  this 
country.  They  know  what  irrigation  means.  With  a  moderate  expend- 
iture of  money  by  the  Government  surveys  could  be  made  all  over  the 
valleys  of  the  Yakima,  the  Tietau,  the  Atanah,  and  through  the  Indian 
reservation,  and  would  furnish  information  to  settlers  as  to  the  proper 
places  from  which  to  get  water  and  to  which  to  take  it.  That  would 
aid  very  much,  in  my  opinion,  in  the  immediate  settlement  of  this  coun- 
try. As  it  is,  everybody  who  comes  here  is  at  sea,  and  has  no  idea  of 
what  is  the  proper  thing  to  do.  The  line  of  inquiry,  therefore,  on  which 
this  committee  is  engaged  is  one  that  if  it  results  in  an  exhaustive  sur- 
vey of  the  country  will  greatly  add  to  the  development  of  the  arid  region. 

Upon  the  question  of  the  production  of  crops  my  experience  and  ob- 
servation show  me  that  for  a  wheat  crop  45  to  50  bushels  is  a  fair  aver- 
age on  the  base  of  the  Blue  Mountains.  In  this  country  40  bushels  is 
a  pretty  large  crop  of  wheat.  You  can  get  60  bushels  of  oats  here  on 
well -irrigated  land,  and  from  60  to  75  bushels  of  barley  on  well-irrigated 
land,  bnt  there  is  very  little  gronnd  in  this  vicinity  that  is  properly  irri- 
gated. The  Kittitas  Valley  is  well  irrigated,  and  you  will  find  men 
talk  of  75, 80,  and  100  bushels  of  barley,  and  truthfully  so,  because  they 
have  the  system  established.  On  the  Indian  reservation  just  below  us 
here,  which  must  shortly  be  opened,  there  are  300,000  acres  of  land  that 
can  be  irrigated.  I  do  not  think  I  overestimate  it.  There  are  200,000 
acres  that  are  sub-irrigated  and  produce  bay  now.  There  is  plenty  of 
water  here  now  in  ordinary  seasons  to  irrigate  some  of  the  land. 

Senator  Jones.  What  do  yon  mean  by  sub-irrigation  f 

Mr.  Lewis.  Sub-irrigation  is  seen  where  the  land  lies  along  the 
streams  and  the  water  percolates  under  the  soil  and  spreads  out  from 
the  stream  some  considerable  distance,  say  from  a  quarter  to  half  a 
mile.    While  on  that  subject  I  will  call  the  attention  of  the  committee 
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to  this  fact :  That  if  you  go  over  to  Moxie,  where  you  were  this  morn- 
ing, you  will  find  that  the  soil  can  not  be  properly  irrigated  without 
flooding.  The  water  will  not  percolate  through  it.  I  own  a  ranch  in 
this  neighborhood  myself,  and  rau  a  ditch  through  it,  the  water  of 
which  percolates  into  the  soil,  and  I  got  my  crops  entirely  by  irriga- 
tion. 

The  Chairman.  As  to  the  economical  nse  of  the  water  and  to  avoid 
disputes  arising  from  questions  of  priority  of  right  and  so  forth,  is  it 
or  not  important  that  the  survey  should  proceed  with  the  idea  that  the 
people  would  want  to  take  out  the  most  water  and  cover  the  most  land 
possible  in  the  beginning  T  Is  there  anything  in  that  idea,  or  is  it  just 
as  well  to  let  them  take  it  out  as  they  please  t  Ton  may  state  to  the 
committee,  if  you  have  formed  a  judgment,  what  system  you  would 
recommend. 

Mr.  Lewis.  My  experience  develops  positively  this  fact,  that  we  use 
about  twenty  times  as  much  water  on  every  farm  as  there  is  any  neces- 
sity of.  Out  of  20  parts  there  are  19  parts  wasted.  '  That  is  a  small  es- 
timate. If  you  have  surveys  made  the  people  will  know  exactly  where 
to  take  that  water  and  where  to  put  it  back  again,  and  thereby  they 
will  get  the  most  value  out  of  the  least  quantity  of  water,  simply  by 
knowing  how  to  do. 

My  experience  has  been  a  little  expensive  in  that  matter.  With  a 
few  other  gentlemen  I  expended  several  thousand  dollars  in  surveying 
on  the  Moxie.  After  expending  that  money  we  found  we  could  not  do 
what  we  wanted  to  do.  If  the  Government  had  done  that  surveying 
we  would  have  had  the  thing  done  by  the  Government.  A  pioneer 
wants  to  make  a  living  with  the  smallest  possible  expense.  If  be  has 
a  survey  at  hand  be  knows  exactly  what  he  can  do.  If  the  pioneers 
can  not  make  a  combination  of  capital,  they  can  make  a  combination 
of  muscle;  and  if  the  Government  will  give  them  the  survey  the  set- 
tlers wilt  furnish  the  muscle. 

Senator  Jones.  Why  did  you  expend  several  thousand  dollars  on  the 
Moxie  scheme  T 

Mr.  Lewis.  We  undertook  to  carry  water  out  from  the  Yakima,  be- 
yond the  Home  ranch  on  the  Moxie  farm,  several  miles  out,  and  we  dis- 
covered after  making  the  survey  that  we  would  have  to  spend  several 
hundred  thousand  dollars  to  make  a  flame.  I  donated  the  survey  to 
the  railroad — the  only  thing  I  ever  gave  the  Northern  Pacific.  My 
remembrance  is  that  that  thing  cost  us  $5,000.  If  the  Government 
will  put  some  money  into  a  proper  survey  it  would,  in  my  opinion,  be 
a  very  good  way  to  apply  a  part  of  the  money  in  the  Treasury. 

The  Chairman.  I  understood  you  to  say  that  those  coming  here 
from  irrigated  regions  were  better  prepared  to  enter  into  the  business 
of  irrigation  than  those  coming  from  Europe  or  the  East  T 

Mr.  Lewis.  Yes ;  the  people  of  the  States  west  of  here  understand 
the  snlject  better. 

The  Chairman.  People  coming  here  from  the  East  and  from  Europe 
are  unprepared  to  do  farming  by  irrigation  or  to  undertake  irrigation 
works,  because  they  have  not  the  inclination  or  the  money  to  make  sur- 
veys or  explorations  1 

Mr.  Lewis.  Yes. 

The  Chairman.  If  they  had  accurate  information  as  to  what  should 
be  doue  and  what  can  be  done,  what  is  to  prevent  the  people  of  the 
East,  from  coming  here  and  making  good  homes! 

Mr.  Lewis.  Nothing.  They  wontd  adapt  themselves  immediately  to 
the  country,  because  a  farm  of  40  acres  iu  this  country,  if  irrigated, 
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will  produce  more  clear  money  than  a  section  iu  the  Western  States 
l>nt  down  in  grain. 

Mr.  Howlett.  And  the  farmer  would  save  throe  or  four  years*  time. 

Mr.  Lewis.  A  California  or  Nevada  man  will  come  in  here  and  will 
take  a  farm  somewhere  by  a  stream  and  will  have  it  irrigated  in  three 
,  weeks,  and  have  it  blooming  in  a  very  short  time.  He  knows  just  bow 
to  go  to  work  at  it  and  what  to  do  with  it.  But  take  a  man  from  the 
Eastern  States ;  he  comes  here  and  looks  over  the  country  and  con- 
cludes that  starvation  stares  bim  in  the  face,  and  if  he  has  money 
enough  to  go  back  he  goes. 

The  Chairman,  Then  your  conclusion  is  that  a  survey  is  very  im- 
portant! 

Mr.  Lewis.  Exceedingly  so. 

Senator  Jones.  It  Is  "  exceedingly  important,"  as  I  understand  you, 
in  order  to  save  private  individuals  from  wasting  money  in  foolish  ex- 
peri  merits  J 

Mr.  Lewis.  More  than  that.  It  is  not  only  to  save  them  from  wast- 
ing money,  bnt  also  to  prepare  the  country  for  immediate  development. 
The  settler  cau  not  come  here  becanse  be  knows  not  what  to  do. 

Senator  Jones.  I  have  an  idea  that  if  irrigation  were  proceeded  with  in 
a  proper  way  a  large  amount  of  land  could  be  used  by  means  of  irrigation ; 
whereas,  if  it  is  done  in  a  thoughtless  way,  it  is  possible,  to  waste  large 
sums  of  money.  I  do  not  regard  as  a  public  purpose  any  expenditure 
ou  the  part  of  the  Government  as  being  in  order  to  save  private  indi- 
viduals from  getting  their  fingers  burnt  in  bad  investments.  This  coun- 
try should  be  made  to  support  families  and  develop  homes  as  qnickly  as 
possible,  but  I  think  private  individuals  should  expend  their  money  in 
making  farms  and  developing  their  own  property.  It  ought  uot  to  be 
done  at  the  expense  of  the  Government. 

Mr.  Lewis.  My  idea  is  this:  A  settler  comes  tip  the  Baches  Kiver  to 
make  a  home.  He  has  no  money  to  make  surveys.  If  be  had  be  might 
waste  tbe  money  and  not  succeed  in  making  any  farm.  If  the  Govern- 
ment had  surveyed  the  property  and  mapped  out  a  plan  of  irrigation,  a 
settler  could  come  in  there  aud  go  to  work  at  ouce  and  develop  as  far 
as  belongs  to  his  property  the  details  of  the  system  of  irrigation  mapped 
out  by  the  survey.  In  that  way  he  could  at  once  make  his  farm  avail- 
able for  crops,  because  he  would  know  how  and  where  the  water  was  to 
be  had. 

STATEMENT  07  H.  D.  COCK,  OF  NORTH  YAKIMA. 

The  Chairman.  Please  state  to  the  committee  anything  that  occurs 
to  yon  in  connection  with  the  need  of  this  Territory  for  irrigation. 

Mr.  Cock.  I  would  call  the  attention  of  the  committee  to  what  we 
see  immediately  around  us.  Fonr  years  ago  the  town  of  North  Yakima 
was  a  sage  plain.  There  was  but  one  little  cluster  of  trees  here  to 
prove  that  it  was  not  absolutely  a  sage  plain.  You  see  what  has  been 
done  by  one  small  stream  in  fonr  years.  We  are  carrying  throngh  the 
town  about  900  inches  of  water,  not  as  the  miners  measure  it,  but  by 
actual  flow.  We  find  that  a  J-inch  hole  will  admit  water  enough  to 
irrigate  a  town  lot  50  by  150  feet,  if  properly  handled. 

The  Chairman.  Without  pressure T 

Mr.  Cock.  Yes;  without  pressure.  It  is  simply  tbe  natural  flow. 
The  trees  which  you  see  here  along  the  street  prove  to  your  own  eyes, 
without  any  statements  from  anybody,  what  can  be' done  through  this 
whole  valley  by  a  little  irrigation.     Every  tree  in  this  town  I  set  out  iu 
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May,  188")— just  four  years  ago.  I  think  that  fact  is  stronger  than  any 
argument  that  can  be  adduced  in  support  of  irrigation. 

The  Chairman.  What  are  the  dimensions  of  the.  snpply  ditch  ! 

Mr.  Cock.  It  is  7  feet  wide  on  the  bottom  now  and  10  or  12  feet  wide 
on  the  top.  It  varies  a  little  in  the  How.  It  is  now  flowing  through  a 
gate,  and  runs  about  900  inches.  By  actual  measurement  to-day  at  my 
head-gate  we  are  carrying  800  inches,  and  we  have  a  surplus. 

Adjourned. 


ELLENSBUKGH,  WASH.,  Avgutt  13,  1SS9. 
The  committee  met  pursuant  to  call  of  the  chairman ; 
Present:  Messrs.  Stewart  (chairman),  Jones,  and  Reagan;  also  Di- 
rector Powell. 

8TATEMEHT  07  S.  W.  BAKER,  0?  EXLENSBUBGH. 

The  Chairman.  Mr.  Baker,  I  understand  you  are  secretary  of  the 
Board  of  Trade,  and  speak  by  request  for  the  people  of  Ellensbnrgh. 

Mr.  Bakes.  I  do. 

The  Chairman.  What  is  the  extent  of  the  arable  laud  that  can  be 
irrigated  in  thiw  vnlley,  of  which  Ellensbnrgh  is  the  principal  town! 

Mr.  Baker.  Two  huudred  thousand  and  eighty  acres. 

The  Chairman.  Have  yon  a  sufficient  snpply  of  water  to  irrigate  all 
the  lands  which  can  be  covered  by  the  flow  of  the  streams ! 

Mr.  Baker.  Yes. 

The  Chairman.  Is  there  any  portion  of  the  valley  which  can  not  be 
covered  by  the  flow  of  the  Yakima  River!  If  so,  are  there  any  other 
streams  which  can  be  utilized! 

Mr.  Baker.  No. 

The  Chairman.  Has  any  attention  been  paid  by  persons  engaged  is 
irrigation  to  the  question  of  storing  water  in  reservoirs!  If  so,  what 
are  the  opportunities  for  such  storage! 

Mr.  Baker.  Little  or  no  attention  has  been  paid  to  this  matter,  bnt 
there  are  excellent  opportunities  for  such  storage,  as  all  of  the  smaller 
streams  flow  from  narrow  canons  easily  dammed. 

The  Chairman.  Would  an  accurate  survey,  showing  the  source  of 
supply  of  water,  the  means  of  obtaining  it,  whether  by  ditches  alone 
or  by  ditches  and  reservoirs,  and  also  showing  the  extent  of  land  that 
could  be  irrigated  and  the  estimated  cost,  be  beneficial  in  enabling  set- 
tlers to  make  homes  in  this  valley  or  iu  this  part  of  the  Territory  of 
Washington!  Inquire  into  this  branch  of  the  subject  carefully  and 
give  as  much  detailed  in  formation  as  possible  touching  the  benefits  of 
such  survey,  it  being  the  object  of  the  committee  to  ascertain  whether 
the  United  States  would  be  justified  in  making  surveys  in  view  of  the 
expense  and  the  benefits  to  the  settlers  ami  to  the  Government  in  dis- 
posing of  its  lands.  Give  the  results  of  irrigation,  the  kinds  of  crops 
produced,  the  average  yield  of  the  various  crops  when  the  land  is  prop- 
erly cultivated,  and  state  to  what  extent  fruits  and  vegetables  of  all 
kinds  can  be  raised;  giving  as  nearly  as  practicable  the  number  of  acres 
under  cultivation,  and  stating  some  cases  of  what  has  been  done  by 
individual  farmers  in  this  vicinity  in  reclaiming  lands  witbout  the  aid 
of  capita!. 

Mr.  Baker.  Yes,  such  survey  would  do  a  great  deal  toward  settling 
what  are  now  called  dry  portions  of  the  valley.    Thousands  of  acres 
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now  considered  worthless,  except  for  grazing,  would  be  proven  to  be 
cultivatable,  and  efforts  would  be  made  to  construct  tbe  necessary 
canals.  The  Kittitas  Valley  without  water  is  but  a  sage-brash  desert; 
but  upon  being  irrigated  it  becomes  a'  garden  spot  and  produces  boun- 
tifully of  cereals,  fruits,  and  vegetables,  which  can  be  equaled  no  where 
else  in  the  Territory.  About  22,000  acres  of  land  are  under  cultivation 
in  the  valley,  the  average  production  of  wheat  being  about  42  bushels 
to  the  acre ;  oats,  70  to  80.  All  small  fruits,  as  well  as  apples,  plume, 
pears,  etc,  grow  to  perfection ;  peaches  do  not  do  so  well,  except  in 
localities  bordering  on  the  Columbia  and  Wenatcbeo  Rivers.  Vege- 
tables of  all  kinds  and  of  the  finest  quality  are  grown  upon  every  farm, 
and  are- noted  in  the  Paget  Sound  country  for  their  great  size  and  flavor. 
It  is  nothing  uncommon  for  cabbage  to  weigh  50  pounds  and  upward; 
onions,  5  pounds,  etc.  Every  farm  in  the  valley  is  an  example  of  indi- 
vidual effort  in  reclaiming  the  desert  with  muscle  and  water. 

The  Chairman.  What  is  the  cost  per  acre  of  the  original  plant  for 
irrigation,  and  what  does  it  cost  per  acre  to  irrigate  the  lands  annually  T 

Mr.  Baker.  Where  water  is  bought  from  the  farmers'  ditch,  the  only  , 
one  in  the  valley,  the  charge  for  water  is  $1.50  per  miner's  inch,  it  be- 
ing estimated  that  it  takes  1  inch  to  the  acre  for  a  season's  irrigation. 
One  man  can  irrigate  160  acres,  the  expense  for  work  being  nominal. 
Our  system  is  very  simple,  requiring  no  previous  knowledge  whatever, 
the  water  being  usually  allowed  to  run  through  the  fields  in  small 
ditches  a  rod  or  more  apart.    Flooding  is  not  practiced  here. 

The  Chairman.  State  whether  or  not  there  is  any  permanent  ar- 
rangement about  this  matter  of  irrigation,  whether  the  farmers  are  at 
tbe  mercy  of  the  owners  of  tbe  water,  and  whether  the  latter  can  refuse 
to  give  the  water  to  the  farmers  and  regulate  the  price  thereof. 

Mr.  Baker.  As  stated  previously,  there  is  but  one  ditch  owned 
in  the  valley,  tbe  majority  of  the  stock  in  same  being  held  by  .farmers. 
The  owners  charge  what  they  please  for  water,  and  have  refused  in 
some  instances  to  allow  persons  not  owners  of  such  stock  to  use  water 
from  the  ditch. 

Adjourned, 


Walla  Walla,  Wash.,  August  15, 1889. 
Tbe  committee  met  pursuant  to  call  of  the  chairman. 
Present:  Messrs.  Stewart  (chairman),  Jones,  and  Reagan;  also  Di- 
rector Powell. 

STATEMENT  OF  W.  H.  BEES,  OF  WALLA  WALLA. 

The  Chairman.  What  is  your  occupation! 

Mr.  Bred.  I  am  a  farmer  and  a  grain  commission  merchant. 

The  Chairman.  How  long  have  you  resided  in  Walla  Walla! 

Mr.  Reed.  Eleven  years. 

The  Ohaibman.  Are  you  familiar  with  tbe  country  in  this  vicinity 
or  any  portion  of  the  country  in  eastern  Washington  or  Oregon  ! 

Mr.  Reed.  I  am  familiar  with  everything  south  of  the  Snake  Biver 
and  east  of  the  Columbia. 

The  Chairman.  Describe  the  Walla  Walla  Biver  and  its  branches 
first.  What  kind  of  country  is  that  section  and  how  much  is  there 
of  it! 

Mr,  Reed,  The  Walla  Walla  Biver  rises  in  the  Blue  Mountains, 

D,g  ;,zCd  by  Google 
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which  are  situated  about  20  to  25  miles  south  or  tlie  town  of  Walk 

Walla. 
The  Chairman.  How  prominent  a  range  is  the  Bine  Mountain  range  I 
Mr.  Keed.  It  is  from  about  5,000  to  6,000  feet  high,  and  ruua  for 

about  100  miles  through  this  part  of  the  Territory. 
The  Chairman.  Is  it  a  spur  of  the  Cascades  or  is  it  an  independent 

range t 

4 A  voice.]  It  IB  an  independent  range, 
'be  Chairman.  What  other  streams  head  in  the  Bine  Mountain 
range  t 

Mr.  Seed.  There  are  numerous  streams  between  the  Snake  River 
aud  the  base  line  of  the  Territory.  All  head  in  that  mountain  range; 
bnt  they  are  comparatively  small  streams — what  we  call  creeks. 

The  Chairman.  What  is  the  character  of  the  country  to  the  north, 
where  it  is  watered  by  these  streams — the  general  character  1  Is  it  ag- 
ricultural land  f 

Mr.  Reed.  It  is  agricultural  land.  It  is  all  rolling  tableland.  That 
is  practically  all  there  is  here  and  along  the  bottom  of  these  streams— 
bottoms,  flat  country. 

The  Chairman.  Do  they  raise  crops  over  this  country  without  irri- 
gation f 

Mr.  Reed.  Yes ;  that  is  to  say,  wheat,  barley,  and  rye. 

The  Chairman.  Do  they  raise  all-round  crops— vegetables,  fruit,  etc! 

Mr.  Reed.  No;  they  require  irrigation.  The  vegetables  will  grow 
without  irrigation,  but  most  of  them  require  irrigation.  Aud  fruits  re- 
quire irrigation,  except  in  the  mountains. 

The  Chairman.  lias  irrigation  been  practiced  much  in  this  regionl 

Mr.  Reed.  Not  to  any  great  extent.  Along  these  streams  there  are 
bottom-lands  lying  contiguous  to  the  streams  that  are  to  a  small  extent 
irrigated,  aud  they  grow  crops  of  fruit,  but  to  a  very  limited  extent 

The  Chairman.  Is  water  abundant  for  the  purpose  of  irrigation  1 

Mr.  Reed.  That  is  the  great  difficulty,  the  water  is  not  abundant 
We  are  already  having  trouble  about  the  lack  of  water  in  the  city,  be- 
cause so  much  of  it  is  taken  from  the  creeks  that  the  mills  are  unable 
to  run.  Notwithstanding  the  small  amount  of  irrigating  that  we  are 
doing,  we  are  in  trouble  with  our  water  supply. 

The  Chairman.  Mills  can  be  run  without  water,  can  they  not! 

Mr.  Reed.  They  can  berun  by  steam.  But  these  mills  can  not,  because 
they  have  not  the  steam. 

The  Chairman.  But  with  desert  land  yon  can  not  do  much  without 
water ! 

Mr.  Reed.  No. 

The  Chairman.  So  that  in  this  country,  I  think,  in  time  the  water  for 
irrigation  purposes  will  take  the  place  of  water  for  domestic  purposes. 
Have  you  ever  examined  the  matter  with  the  view  of  establishing  res- 
ervoirs and  increasing  the  water  supply  1 

Mr.  Reed.  No. 

The  Chairman.  You  have  never  thought  about  that! 

Mr.  Reed.  No.  There  are  tracts  of  land  in  the  Blue  Mountains,  areas 
of  a  section,  half  a  section,  a  thousand  acres,  that  there  is  no  doubt 
could  be  utilized  in  that  way  if  water  conld  be  got  on  to  them. 

The  Chairman.  What  is  the  character  of  those  tracts  of  laodt 

Mr.  Reed.  Level  spots,  some  timbered  and  some  un  timbered.  Some 
of  them  are  meadows. 

The  Chairman.  They  could  by  dams  be  turned  into  lakesT 

Mr.  Reed.  Well,  1  do  not  know  how  the  water  could  be  gotten  into 
tnem,  Google 
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STATEMENT  OF  JOHN  M.  BOLL,  OF  WALLA  WALLA. 

The  Chairman.  Are  yon  familiar  with  the  country  lying  east  of  the 
Cascade  Mountains,  the  country  comprising  eastern  Washington  and 
Oregon  t 

Mr.  Hill.  I  am  pretty  well  acquainted  with  the  country  east  of  the 
'Columbia  .River  and  south  of  the  Snake  River.  1  have  been  living  here 
■18  years. 

The  Chairman.  Describe  the  country  iu  regard  to  its  water  and  land, 
stating  anything  you  may  know  about  irrigation  so  far  as  it  baa  gone. 

Hr.  Hill.  I  think  Mr.  Beed  has  pretty  well  described  the  portion  of 
land  in  this  vicinity.  In  fact,  that  is  the  general  character  of  the  coun- 
try on  tbe  base  of  the  Bine  Monntaius  right  through.  There  are  small 
streams  or  creeks  patting  ont  of  those  mountains  at  very  short  dis- 
tances and  taking  in  the  Walla  Walla.  You  have  spoken  of  the  Walla 
Walla.  That  is  the  stream  just  south  of  us.  That  is  the  largest  stream 
in  this  vicinity.  Then  we  have,  some  40  miles  on  the  east  of  as,  the 
stream  known  as  tbe  Takannon. 

The  Chairman.  And  between  the  two  rivers  numerous  streams? 

Mr.  Hill.  Yes.  The  first  is  tbe  Tukjranon  and  the  next  is  the 
Touchet. 

The  Chairman.  Has  any  effort  been  made  to  use  these  streams  for 
irrigation  1 

Mr.  Hill.  Not  to  any  great  extent,  with  the  exception  of  a  few 
fanners  living  immediately  on  the  creeks.  After  they  get  out  of  the 
monntaius,  out  on  to  what  we  call  the  fiat  mountains,  at  the  foot  of  the 
mountains  along  the  base  till  we  get  to  an  elevation  of  1,5(10  feet,  right 
in  this  immediate  vicinity,  they  do  not  require  this  irrigation. 

The  Chairman.  How  is  the  ground  moistened  there ;  by  rain  or 
seepage  from  the  snows  f 

Mr.  Hill.  By  rain.    The  rain  increases. 

The  Chairman.  As  you  get  to  a  higher  altitude  1 

Mr.  Hill.  When  you  get  back  on  tbe  mountains.  We  have  from  4 
to  6  feet  of  snow  back  in  these  mountains  every  winter.  We  had  4 
feet  in  the  vicinity  of  a  sawmill  in  which  I  am  interested.  The  snow, 
as  a  general  thing,  melts  very  rapidly.  It  does  not  melt  slowly  enough, 
that  is,  to  give  moisture  to  the  ground. 

Tbe  Chairman.  When  yon  get  farther  away  from  the  mountains,  I 
understand  yon  need  irrigation. 

Mr.  Hill.  We  need  irrigation,  that  is,  to  raise  all  classes  of  crops. 

The  Chairman.  Can  you  raise  smalt  grains  every  year  without  irri- 
gation \ 

Mr.  Hill.  We  follow  the  plan  of  summer  fallowing  here,  to  some 
extent.  We  have  better  success  and  are  more  snre  of  crops  by  summer 
fallowing.  Between  here  and  the  Columbia  River  it  would  be  well  to 
have  irrigation ;  it  would  increase  the  quantity  and  quality  of  the  crop 
every  year. 

The  Chairman.  For  vegetables  yon  need  irrigation  everywhere  1 

Mr.  Hill.  Except  on  the  creek  bottoms  and  tbe  lauds  near  tbe  snow. 
It  does  not  require  irrigation  on  these  heavy  loamy  bottoms. 

The  Chairman.  Have  you  given  any  thought  to  the  matter  of  the 
irrigation  of  the  country  generally  t 

Mr.  Hill,  i  have  not  given  any  great  amount  of  attention  to  it  I 
have  given  attention  to  it  since  this  question  has  been  agitated.  Having 
read  of  it  in  the  papers  I  have  been  looking  at  the  streams  in  the. 
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mountains  to  see  what  my  judgment  would  amount  to. 

The  Chairman.  What  do  you  say  on  that  subject  1 

Mr.  Bill.  I  think  our  country  is  welt  adapted  to  the  establishment 
of  reservoirs.  1  think  we  have  as  nice  a  place  for  establishing  reser- 
voirs as  any  country.  > 

The  Chairman.  Now,  I  wish  to  ask  yon  whether  or  not  you  think  a 
survey  of  this  country  for  the  purpose  of  ascertain  in  g  the  jvoints  where 
reservoirs  could  be  established  and  having  them  and  the  lines  of  ditches 
designated,  with  estimates  of  doing  the  work,  would  be  beneficial  to 
the  people,  and  whether  it  would  tend  to  increase  the  immigration  and 
thus  enable  the  Government  to  dispose  of  its  land  and  settle  up  tin 
country  t 

Mr.  flax.  I  think  it  would.  1  think  the  establishment  of  reservoirs 
through  onr  country  would  make  it  certain  and  sure  of  bringing  a 
good  deal  of  this  land  that  is  now  raising  poor  crops  of  grain  to  pro- 
duce, fruits  and  vegetables. 

The  Chairman.  And  grain  tool 

Mr.  Hill.  Tes;  better  crops  of  grain. 

The  Chairman.  Have  you  any  idea  of  what  is  done  in  the  way  of 
crops  on  an  acre  of  irrigated  land  either  by  seepage  or  by  having  the 
water  turned  on  to  itT 

Mr.  Hill.  The  papers  published  a  statement,  which  I  can  not  vow 
call  to  mind,  to  the  effect,  however,  that  where  irrigation  is  used  the 
crops  are  enormous. 

Senator  Reagan.  What  character' of  crops  do  yon  raise  heref 

Mi*.  Hill.  Onr  principal  crop  is  wheat  We  raise  some  oats  and  bar- 
ley, bnt  the  exports  are  principally  wheat  and  barley.  We  ship  barley 
east. 

Senator  Reagan.  Are  those  crops  raised  on  irrigated  landf 

Mr.  Hill.  Not  generally;  raised  on  land  that  is  not  irrigated. 

Senator  Reagan.  What  wonld  be  the  crop  per  acre  with  irrigated 
laudl 

Mr.  Hill.  That  is  not  the  general  way  of  raising  those  small  crops, 
so  I  would  hardly  be  able  to  answer  that  question. 

Senator  Reagan.  What  is  the  average  yield  on  nnirrigated  landf 

Mr.  Hill.  It  ranges  all  the  way  from  20  bushels  to  60  bushels  of 
wheat. 

Senator  Reagan.  Without  irrigation! 

Mr.  Hill.  Without  irrigation.  That  is  owing  to  the  slope  of  oar 
country.    The  higher  we  get  the  more  wheat  we  get. 

Senator  Reagan.  What  is  your  crop  of  barley  f 

Mr.  Hill.  From  40  to  100  bushels.  I  have  raised  40  and  I  ess 
raise  100. 

Senator  REAGAN.  Will  corn  grow  and  mature  here) 

Mr.  Hill.  Yes,  it  does. 

Senator  Reagan.  How  roach  corn  do  yon  raise! 

Mr.  Hnx,  I  can  not  answer  that  question,  because  the  raising  of  con 
is  not  generally  followed  in  this  country. 

Senator  Reagan.  What  other  crops  besides  wheat  aud  barley  do  you 
raise  beref 

Mr.  Htll.  We  raise  some  oats  on  these  high  lands. 

Senator  Reagan.  What  is  the  yield  per  acre  on  high  landf 

Mr.  Hill.  That  I  am  unable  to  answer,  because  I  can  not  answer 
positively  tbat  we  will  raise  a  given  crop  of  oats. 

Senator  Reagan.  Have  you  seeu  experiments  to  determine  how  much 
would  be  the  increase  of  production  upon  this  land  if  it  were  irrigated! 
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Mr.  Hill.  I  think  it  would  be  doable.         , 

Senator  Reagan.  What  kind  of  fruit  do  you  raise  here  T 

Mr.  Hill.  I  think  we  raise  almost  any  kind  that  there  is  anywhere, 
except  tropical  fruits.  We  raise  peaches  and  plums.  The  peach  crop 
is  not  a  sure  crop  every  year,  bnt  prunes,  plums,  grapes,  and  fruits  of 
that  kind  grow  well. 

Senator  Reagan.  Do  apples  grow  well  ! 

Mr.  Hill.  Apples  grow  quite  well. 

Senator  Reagan.  Do  the  small  fruits,  such  as  strawberries  and  rasp- 
berries, grow  well  T 

Mr.  Hill.  Strawberries  and  raspberries  grow  as  well  here  as  they  do 
any  place  in  the  world. 

Senator  Jones.  How  long  have  yon  lived  here  ! 

Mr.  Hill.  I  was  bom  on  this  coast.  I  have  lived  at  Walla  Walla 
eighteen  years. 

Senator  Jones.  What  is  yonr  business! 

Mr.  Hill.  I  am  interested  in  the  milling  and  flume  business.  I  also 
do  some  cattle  farming,  and  am  concerned  in  the  street  railway  in  the 
city. 

Senator  Jones.  Do  you  reside  in  this  town! 

Mr.  Hill.  I  do. 

Senator  Jones.  How  mauy  inhabitants  have  you  here  f 

Mr.  Hill.  Between  6,000  and  7,000. 

Senator  Jones.  Is  this  the  county  seat! 

Mr.  Hill.  Yes. 

Senator  Jones.  What  is  the  population  of  the  county! 

Mr.  Hill.  Eleven  thousand. 

Senator  Jones.  Then  more  than  half  the  population  of  the  county 
live  in  this  town! 

Mr.  Hill.  Yes. 

Senator  Jones.  About  what  is  the  size  of  the  county! 

Mr.  Hill.  We  have  been  cutting  it  up — seventy-two  school  sections 
and  just  half  the  number  of  townships — thirty-five  townships. 

Senator  Jones.  About  what  proportion  of  the  land  in  this  county  is 
arable;  that  is  to  say,  if  it  have  tillage! 

Mr.  Hill.  Three-fourths  of  it  at  least.  Of  course  a  great  deal  of  it  is 
rolling  country,  bnt  we  farm  rolling  land  and  very  steep  land. 

Senator  Jones.  What  proportion  of  what  is  suitable  for  tillage  is  fit 
for  agriculture  with  irrigation  1 

Mr.  Hill.  Half  of  it,  at  least 

Senator  Jones.  How  much  land  in  the  immediate  vicinity  of  this 
town  is  under  cultivation  and  irrigation  ! 

Mr.  Hill.  The  greater  portion  of  our  land  in  the  immediate  vicinity 
of  Walla  Walla  1b  fanned  in  some  shape  or  other,  either  in  raising  grains 
or  fruits. 

Senator  Jones.  Is  it  irrigated  ! 

Mr.  Hell.  Not  the  grain  land. 

Senator  Jones.  The  grain  land  is  not  irrigated  ! 

Mr.  Hill.  No. 

Senator  Jones.  Are  some  parts  of  every  form  irrigated  and  some 
parts  not ! 

Mr.  Hill.  No  ;  the  farms  irrigated  are  only  those  lying  along  these 
creeks. 

Senator  Jones.  Those  back  from  the  creeks  are  not  irrigated  ! 

Mr.  Hill.  Those  back  from  the  creeks.    First  we  have  a  small  hill 
and  then  we  have  the  table  and  rolling  land. 
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Senator  Jones.  Is  there  any  grain  in  tlie  county  that  is  irrigated  1 

Mr.  Hill.  There  is  west  of  us  on  the  Walla  Walla  River.  They  used 
to  irrigate  considerable  there,  and  also  on  the  Toucbet, 

Senator  Jones.  Bow  long  has  irrigation  been  practiced  to  any  great 
extent  in  this  vicinity  1 

Mr.  Bill.  Ever  since  I  have  been  in  the  country  there  has  been 
some. 

Senator  Jones.  How  long  has  it  been  practiced  to  any  considerable 
degree  f 

Mr.  Hill.  It  in  only  within  four  or  five  years  that  we  have  received 
complaints  by  the  mills  of  a  shortage  of  water. 

Senator  Jones.  Is  there  any  desire  on  the  part  of  the  people  on  the 
bottoms  to  irrigate  them  f 

Mr.  Hill.  I  have  no  doaht  there  is  a  desire,  but  there  is  a  lack  of 
water.  So  far  as  getting  water  onto  this  table  land  is  concerned  it  ia  a 
short  distance.  Our  country  falls  to  the  west  all  the  way  from  60  to  80 
feet  to  the  mile.  So  that  in  taking  water  out  of  these  streams  yon 
would  not  go  a  great  distance  before  you  would  get  water  on  these  table 
lands. 

Senator  Jones.  Tou  think  they  could  get  water  on  these  table  lands! 

Mr.  Hill.  I  think  so,  if  there  were  a  water  supply. 

Senator  Jones.  Ton  have  not  observed  any  comparison  between  land 
cultivated  without  irrigation  and  the  same  land  subsequently  irrigated  1 

Mr.  Hill.  No;  I  have  not  I  do  not  call  to  mind  anything  of  that 
kind  at  present. 

Senator  Jones.  Yon  have  a  general  idea  that  it  would  double  the 
crop.  Of  course,  there  is  land  here  that  will  raise  no  vegetables  at  all 
without  irrigation.  But  when  you  put  water  onto  it  it  will  raise  the 
finest  kinds. 

Mr.  Hill.  Fruits  are  successfully  raised  where  they  irrigate. 

Senator  Jones.  On  the  table  lands  ! 

Mr.  Hill.  Yes. 

Senator  Jones.  Do  they  raise  peaches  aud  pears  up  there  without 
irrigation! 

Mr.  Hill.  Oh,  yes. 

Senator  Jones.  Then  fruit-growing  is  not  confined  to  irrigation  dis- 
tricts! 

Mr.  Hill.  No;  not  entirely. 

Senator  Jonbs.  Have  you  any  idea  of  the  relative  value  of  land  with 
and  without  water :  what  it  would  be  worth  f  Take  a  tract  of  40  acres 
worth  $10  an  acre  without  water,  what  would  it  be  worth  with  water! 
What  wonld  be  the  increase  in  the  value  of  the  land  1 

Mr.  Hill.  Double — I  say  that  at  once — if  not  three  times.  I  know 
a  short  lime  ago  I  bought  10  acres  and  paid  (350  an  acre  for  it,  because 
it  is  right  near  town.  £  bought  it  for  a  home,  and  then  it  has  a  nice 
stream  of  water  running  through  it. 

STATEMENT  OF  C.  A.  ELMER,  OF  WALLA  WALLA. 

The  Chairman.  What  is  your  occupation ! 

Mr.  Elmeb.  I  am  the  editor  of  The  Daily  Union. 

The  Chairman.  Have  you  given  any  attention  to  the  effect  of  irriga- 
tion in  this  vicinity! 

Mr.  Elmeb.  Other  than  the  collection  of  a  certain  amount  of  statis- 
tics in  reference  to  the  cultivation  of  grain  and  vegetables,  I  have  not 
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I  have  something  to  refresh  my  memory  in  regard  to  tbe  vegetable  line. 
You  have  alluded  to  the  value  of  irrigated  lauds  and  the  total  amount 
of  crops  from  irrigated  lauds,  and  1  have  a  statement  that  I  made  from 
information  that  I  got  together  from  the  gardeners.     It  is  as  follows: 

The  first  efforts  to  grow  trees  between  tbe  Cascade*  and  Rocky  Mountains  were  by 
Missionaries  Spanieling  on  tbe  Clearwater  Biver,  and  Whitman  at  his  resident*)  on 
the  Walla  Walla  Biver  ;  both  these  attempts  were  made  in  tbe  spring  of  1837,  when 
seeds  were  sown.  In  this  connection  Mr.  Philip  Ritz,  the  oldest  resident  tree-grower, 
says:  "  I  remember  seeing  some  of  the  apple  trees  about  the  year  lt*6,  and  they  run 
over  a  foot  in  diameter  and  nearly  30  feet  high.  Some  of  the  fruit  was  of  very  good 
flavor ;  these,  1  believe,  were  the  first  apple  trees  to  come  Into  bearing  on  tbe  Pacific 
coast,  anil  known  and  spok.'D  of  from  Victoria  to  San  Diego." 

After  this  first  effort  by  tbe  missionaries  there  was  not  much  done  in  the  way  of 
fruit-tree  culture  until  MM,  when  Mr.  A.  I*.  Roberts,  of  Walla  Walls,  and  Mr.  James 
Vf.  Foster,  at  the  foot  of  the  mountains,  both  of  wbom  planted  large  orchards,  some 
of  which  are  bearing  fruit  now. 

The  third  attempt  at  frnit-growing  was  by  Eed  Wolf,  a  chief  of  the  Hei  Perce" 
tribe  of  Indians,  at  the  month  of  the  Alpowa  Creek;  Eev.  Spaulding  planted  the 
seed  for  linn  in  the  spring  of  1833.  In  tbe  spring  of  IK;!)  Mr.  Clark  set  out  a  nursery 
•bout  14  miles  south  of  the  town  of  Walla  Walla,  on  Yellow  Hawk  Creek.  In  the 
fall  of  the  same  year  James  W.  Foster  brought  fruit  trees  from  over  the  Cascade 
Mountains  and  set  them  oat  on  his  present  ranch.  Thus  Mr.  Clark  became  tbe  first 
nurseryman,  and  Mr.  Foster  tbe  first  to  set  out  an  orchard,  after  Missionaries  Spanld- 
ing  and  Whitman,  between  the  Cascade  and  Rock;  Mountains.  In  I860  A.  B.  Roberta 
planted  a  nursery  and  set  out  what  is  now  known  as  the  Ward  orchard  in  the  city 

In  tbe  fall  of  1P61  Mr.  Bitz  delivered  a  number  of  orchards  east  of  tbe  Cascade 
Mountains  from  his  Oregon  nursery,  the  shipment  consisting  of  between  30,1100  and 
40,000  trees,  many  of  which  are  at  present,  and  bpve  been  for  years,  bearing  excel- 
lent fruit.  In  1802  Mr.  Rita  moved  his  nursery  from  Corvallis,  Oregon,  to  this  valley. 
IL-  started  a  nursery  about  H  miles  from  Walla  Walla,  planting  about  60,000  trees, 
which  in  1872  was  iueruased  to  nearly  1,000,000  trees. 

To-day  Mr.  Ritz  has  70  acres  iu  trees  and  cultivates  all  varieties  adapted  to  this 
northern  climate,  having  hi  his  nursery  400  different  varieties  of  apples,  pears,  and 
prunes,  and  has  in  bud  1250,000  plum  and  pruue  trees  ready  for  next  year's  planting. 
This,  we  believe,  is  the  largest  stock  ever  grown  by  one  man  north  of  California. 
These  trees  will  bear  fruit  within  two  or  three  years  from  planting. 

As  to  vegetables  and  small  fruits,  I  offer  the  following  facts, 
gathered  by  me  during  the  past  season: 

There  was  during  the  past  season,  within  a  radius  of  3  miles  of  Walla  Walla,  over 
1,000  acres  cultivated  as  vegetable  and  small  fruit  gardens,  and  the  value  of  their 
product  was  to  exceed  1400,000,  all  of  which  was  marketed  in  this  Territory,  Idaho, 
Montana,  eastern  Oregon,  and  points  to  tbe  southeast  as  far  away  as  Denver. 

Tbe  writer,  desiring  to  get  some  figures  showing  tbe  average  yield  of  the  garden 
lands  of  Walla  Walla  and  their  marketable  value,  called  on  W.  8.  Offuer,  the  leading 
market  gardener,  and  received  the  following  information  iu  regard  to  average  yields 
of  "  garden  truck,"  under  ordinary  cultivation,  by  tbe  acre  t 

Onions,  35  tons,  at  $1* $300 

Potatoes,  SO  tons,  at  $10 300 

Carrot*,  50  tons,  at  $0 300 

Cabbage,  15  tons,  at  $r. 22S 

Table  beets,  20  tons,  at$l"> M0 

Stock  beets,  40  tons,  at  $6 340 

Grapes,  10  tons,  At  $60 600 

Strawberries,  10,ixK)  pounds,  at  6  cents 600 

Blackberries,  12,000  pounds,  at  7  cents 840 

Raspberries, 5,000  pounds,  at  T cents 300 

Melons,  300  dozen,  at  $1 300 

Asparagus 300 

Tomatoes,  600  boxes,  at  30  ceota IriO 

This  gives  a  total  for  13  acres  of  garden  for  one  year's  crop,  of  $4,733.  Mr.  Offoer 
farther  said,  thn  cost  of  tbe  laud  would  not  exceed  $2,ftHj  with  a  good  fence  around 
it;  $500  will  pay  for  necessary  improvements,  socb  as  the  nlaoiiug  of  tbe  jerries, 
grape  vines,  and  asparagus,  and  $500  will  purchase  a  team  and  the  necessary  iniple- 
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nientw  to  onltivate  th<'  pardon.  This  make*  a  total  investment  of  $3  000.  TbeOMt 
of  planting,  rnltivatiug,  gathering;,  and  marketing  tbi-oroy  from  a  garden  of  13  area 
will  nut  exceed  (1,500.  Taking  thin  ax  an  ex]ierim<'nt,  I  ho  total  investment  ny  to 
the  end  of  the  year  18*8  would  have  been  $5,10U,  and  the  receipts  fur  one  yeiir'ncrop 
would  bo  $4,7:15.     The  profit  upon  the  investment  would  be  $1,2:15,  or  nearly  100  pel 

Our  informant  wan  the  Brat  to  commence  gardening  upon  a  largn  scale,  and  the 
Ktuall'ir  gardeners  laughed  at  him,  believing  thai  he  would  slut  the  market  with  bis 
product*  and  thug  produce  his  own  downfall.  Instead  of  that,  in  the  lint  year  hn 
could  uot  till  tint  orders  received,  and  he  doubled  the  size  of  his  garden,  The  Dril 
year  it  was  the  (tame-,  and  lie  again  increased' the  size  of  his  garden.  Still  he  »J« 
that  the  ouly  difficulty  experienced  in  retaining  bis  customers  is  becan.se  he  can  not 
half  fill  the  orders  received. 

One  of  the  reasons,  beside*  the  advantage  of  location,  why  Walla  Walla  frniuaml 
vegetables  have  a  market  is  because  of  toe  early  season  here.  Berries  and  vegeta- 
bles are  in  the  market  here  as  early  as  they  are  in  California,  and  are  of  even  fiat* 
quality. 

The  Chairman.  What  bus  been  your  observation  and  your  opinion 
as  to  tbe  need  of  irrigation  I 

Mr.  Elmer.  Id  my  opinion  there  is  do  demand  for  it  in  the  higher 
portion  of  the  valley,  on  tbe  high  lauds.  There  the  grain  yields  largely 
without  irrigatiou. 

The  Chairman.  Nearly  every  year  ! 

Mr.  Elmer.  Yes. 

Tbe  Chairman.  But  from  here  down  to  the  river.  How  would  it  be 
there? 

Mr.  Elmer.  Much  of  it  produces  small  crops,  because  of  a  lack  of 
water  at  the  right  season.  That  is  to  say,  if  they  bad  the  water  to  pat 
ou  from  May  until  the  gram  was  ripened,  the  yield  would  be  much 
greater. 

The  Chairman.  With  regard  to  the  production  of  crops  other  (ban 
small  grain,     now  does  irrigation  affect  them  1 

Mr.  Elmer.  There  are  no  crops  of  grain  of  which  I  know  in  Ibis 
vicinity  that  are  irrigated. 

The  Chairman.  I  speak  of  crops  other  than  grain. 

Mr.  Elmer.  As  many  potatoes  and  vegetables  are  raised  in  many 
portions  of  the  valley  without  as  with  irrigation.  In  some  portions. 
where  there  is  alkali,  water  is  required. 

Senator  Jones.  Where  these  crops  grow  there  is  moisture  either  liy 
seepage  or  from  rain-tall  f 

Mr.  Elmer.  Yes;  there  is  a  natural  irrigation  in  certain  portions  of 
1  lie  valley. 

The  Chairman.  How  ia  it  with  fruits  t 

Mr.  Elmer.  Much  the  best  fruit  that  I  have  seen  in  tbe  valley  is 
raised  without  irrigation.  Bnt  that  which  is  marketed  at  the  present 
time  is  raised  by  irrigation. 

The  Chairman.  Where  is  tbe  land  situated  on  which  yon  can  raise 
fruit  without  irrigation  ! 

Mr.  Elmer.  Most  of  it  is  above,  near  the  mountains,  witbin  a  frr 
miles  of  the  city.  There,  when  you  rise  above  a  hill,  you  will  see  a 
rolling  bench. 

The  Chairman.  Is  there  more  rain-fall  as  you  gain  an  elevation  I 

Mr.  Elmer.  Yes.- 

The  Chairman.  That  is  general  here— the  lower  the  land,  the  lower 
the  rain-fall. 

Mr.  Elmer.  Yes :  that  is  the  need  all  over  this  section, 
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STATEMENT  OF  H.  S.  BLASFORD,  OF  WALLA  WALLA. 

The  Chairman.  How  long  have  yoa  resided  in  Walla  Walla  T 

Mr.  Blanford.  I  have  been  here  since  November,  1885,  as  Signal 
Service  observer.    I  am  a  sergeant  in  that  corps. 

The  Chairman.  To  what  extent  ate  yoa  familiar  with  the  country 
about  here? 

Mr.  Blanford.  I  have  lived  all  through  the  valley  from  here  to  the 
Ccbut  Tf  Alette  Mountains,  and  for  two  years  I  was  at  Dayton.  That  is 
in  the  W  alia  Walla  Valley.  I  am  pretty  familiar  with  the  Walla  Walla 
Valley — climate  and  rain-fall  especially. 

The  Chairman.  Where  is  the  rain-fall  in  this  valley  1 

Mr.  Blanford.  It  increases  as  yon  go  np  the  valley,  gain  a  higher 
elevation,  on  the  upper  slope.  For  instance,  here  we  have  18  inches 
annually  on  an  average,  and  at  Dayton,  30  miles  away,  it  is  27  inches. 

Senator  Jones.  How  much  higher  is  Dayton  than  it  is  beret 

Mr.  Blanford.  Walla  Walla  has  an  altitude  of  1,000  feet,  and  it 
rises  60  feet  to  the  mile. 

Senator  Jones.  How  much  of  this  valley  is  table-land  and  suitable 
for  raising  small  grain  without  irrigation  f 

Mr.  Blanford.  Most  of  it.  The  land  between  here  and  Wallula  is 
pretty  light,  Afteryougodown  here  6  or  7  miles  it  is  very  light — sage 
brash  will  grow  ap  to  the  town  within  2  or  3  miles. 

Senator  Jones.  Do  you  regard  sage-brush  as  indicating  bad  land  T 

Mr.  Blanford.  It  is  drier  land.  At  Wallula  the  rain-fall  is  9  inches. 

Senator  Jones.  Sage-brush  land  is  dry  land.  But  bow  as  to  its  fer- 
tility t 

Mr.  Blanford.  With  plenty  of  water  it  will  produce  fine  crops  of 
frntts  and  berries. 

Senator  Jones.  You  have  not  Been  it  irrigated  with  small  grain  t 

Mr.  Blanford.  No  ;  I  have  not.  I  have  had  no  experience  with  ir- 
rigated land  on  which  there  is  grain. 

Senator  Jones.  On  what  portion  of  this  valley  do  you  raise  fruit 
without  irrigation) 

Mr.  BLANPORD.  Almost  any  part  of  it.  There  are  some  few  belts 
that  have  very  peculiar  climates,  where  you  can  not  raise  peaches.  But 
they  raise  fine  peaches  in  Dayton.  Dayton  is  famous  for  its  peaches, 
and  tbey  arc  up  1,675  feet.    They  raise  apples  there  also. 

Senator  Jones.  Without  irrigation  1 

Mr.  Blanford.  Yes. 

Senator  Jones.  There  yon  have  18  inches  more  of  rain-fall  1 

Mr.  Blanford.  Yes. 

Senator  Jones.  Does  it  come  every  season  t 

Mr.  Blanford.  It  rains  almost  exclusively  every  day  from  the  mid- 
dle of  September  until  January.  June  has  a  little  rain-fall.  I  think  the 
larger  orchards  are  not  irrigated  at  all,  but  the  garden  peaches  aud  the 
small  berries  in  a  great  many  instances  are  irrigated. 

Senator  Jones.  What  is  the  difference  between  those  irrigated  aud 
those  not  T 

Mr.  Blanford.  Of  course,  where  the  laud  is  light  and  irrigated,  you 
get  as  good  crops  as  you  do  on  land  not  irrigated.  Water  seems  to  be 
essential . 

Senator  Jones.  What  are  the  chances  of  getting  water  on  to  these 
lands  where  it  is  required  f 

Mr.  Blanford.  I  should  say  that  the  water  supply  is  not  sufficient 
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to  irrigate  all  tbe  laud  tbat  might  be  irrigated.  There  is  sitch  a  fall  of 
tie  creek  tbat  you  could  get  water  almost  any  distance. 

Director  Powell.  Suppose  we  go  down  25  miles  od  the  Walla  Walla, 
what  would  be  the  rain-fall  there! 

Mr.  Blanfobd.  Down  the  valleyf 

Director  Powell.  Yes. 

Mr.  Blanfobd.  If  you  go  down  25  miles  you  would  get  10  inches. 

Director  Powell.  What  at  this  placet 

Mr.  Blanfobd.  Eighteen  inches— 17f. 

Director  Powell.  Going  up  the  river  10  miles,  what  would  be  the 
rain-fall  f 

Mr.  Blanfobd.  Twenty  or  21,  easy.  If  yon  were  to  go  straight 
across  hereto  the  foot  of  the  mountains  you  would  get  30  inches. 

Director  Powell.  If  you  were  to  go  35  miles  east  what  would  it  get  1 

Mr.  Blanfobd.  Thirty-five  miles,  at  the  city  of  Dayton,  you  would 
get  27  inches ;  that  is  at  the  foot  of  the  bluff. 

Director  Powell.  Are  there  any  raiu-gauges  on  the  top  of  the 
mountains  1 

Mr.  Blanfobd.  No ;  none. 

Director  Powell.  How  high  np  the  Bine  Mountains  do  yon  have 
rain-gauges  t 

Mr.  Blanfobd.  This  is  the  highest  here.  A  man  in  Pendleton  bad 
a  rain-gauge,  bnt  I  do  not  know  exactly  what  it  is  there.  But  we  bad 
observations  at  Dayton  for  five  years,  and  we  made  the  average  about 
27  inches. 

Director  Powell.  And  Dayton  is  the  highest  point  where  you  have 
bad  rain-gauges  f 

Mr.  Blanfobd.  Yes.  At  Lewiston,  tbat  is  in  the  Snake  River  Val- 
ley, they  have  14  inches.  Bnt  Dayton  has  a  bluff,  and  on  the  top  of 
tbat  hill  there  must  be  a  great  deal  more  rain-fall  than  in  the  valley. 
Tbat  is  the  finest  wheat  land  in  the  world. 

Senator  Jones.  How  high  are  the  Blue  Mountains  t 

Mr.  Blanfobd.  I  should  say  from  4,500  to  5,000  feet. 

Senator  Jones.  Have  yon  any  distinct  idea  about  the  rain-fall  over 
on  the  mountains! 

Mr.  Blanfobd.  No;  except  that  it  increases  very  fast  between  here 
and  the  mountains. 

Senator  Jones.  Bat  yon  have  no  data  as  to  the  increase  1 

Mr.  Blanfobd.  No. 

Senator  Jones.  It  is  very  mnch  larger  than  it  is  at  Walla  Walla  T 

Mr.  Blanfobd.  Yes.  Fifteen  miles  across  here  yon  would  get  double 
the  Walla  Walla  rain  fall.  I  should  like  to  present  as  part  of  my  state- 
ment the  following  in  relation  to  the  weather  for  last  year,  1838. 

The  Chairman  (examining).  Let  it  be  filed. 

The  statement  is  as  follows: 

The  month  of  December,  1887,  was  mild  and  eqnable.  Its  mean  temperature  m 
40° ;  tbe  highest  63°  on  tbe  7th,  and  the  coldest  20°  on  the  SHd. 

Winter  weather  set  in  January  4,  after  which  date  there  followed  twenty  il»j« 
of  cold  weather,  which  was  all  the  winter  we  had.  Of  these  twenty  ilavs,  ten  hid 
temperatures  below  zero,  tbe  coldest  being  17"  below  zero  on  the  16th.  The  weather 
during  this  cold  snap  was  generally  calm,  dry,  and  clear,  ami  few  knew  how  cold  it 
was  until  they  inspected  a  thermometer.  January  bad  a  mean  temperature  otVr 
above  zero— quite  cold  for  ns — but  we  have  the  consolation  of  thinking  that  we  wwo 
in  such  distinguished  company  as  Boston,  20°;  New  York.  26°;  Cleveland.  22°;  St. 
Lnnis,  24°,  and  Salt  Lake  City,  23°,  and  that  our  winter  lasted  less  than  three  week* 
while  theirs  approximated  four  months. 

The  cbiuook  ch mo  January  2,  and  King  Winter  ahdioated  in  favor  of  Gentle  Spring- 
Thenceforth  mild  weather  continued.    February  had  a  mean  temperature  of  *5J  wl 
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its  coldest  day's  lowest  temperature  was  about  the  freezing  point.  Its  highest  tem- 
perature was  65°.  Only  nine  dim  wnro  cloudy  and  the  continued  sunshine  and  warm 
winds  made  lilac  and  fruit  trees  leaf  out.  There  were  little  snow-squalls  on  the  2dth 
and  29th  which  did  do  harm,  the  enow  melting  immediately. 

March  had  spring-like  bat  capricious  weather.  A  little  cold  wave  sane  over  on 
the  6tfa,  7th,  and  6th,  the  temperature  fell  to  the  freezing  point  and  a.  sprinkle  of 
hiow  fell.  After  this  tbe  weather  was  delightfully  pleasant.  The  month  bad 
twelve  cloudy  days,  a  mean  temperature  of  45°,  and  a  highest  temperature  of  71". 

April  was  warm,  sunshiny,  and  comparatively  dry.  The  mountains  invested  them- 
selves with  the  deep-blue  atmosphere  which  indicates  the  rapid  evaporation  of  their 
snows  by  the  warm  chinooh:  the  hills  put  on  their  springtime  verdure;  trees  at- 
tained full  leaf  and,  many  of  them,  full  blossom,  aud  the  chinook  wind,  whose  ad- 
vent doring  the  winter  months  was  hailed  with  delight,  lost  its  identity.  Our  mean 
temperature  for  April  was  58°. 

May  was  warm,  blooming,  altogether  charming.  Walla  Walla  strawberries  were 
in  the  market  May  5  and  new  potatoes  on  the  98th,  by  which  time  everything  per- 
tinent to  tbe  season  in  the  temperate  zone  could  be  had  in  abundance  from  local 
market  gardens. 

June  was  cool  and  unusually  wet.  July,  August,  and  September  were  warm  and 
dry.     The  highest  temperatn res  of  the  summer  were  102°,  on  July  18  and  August  31, 

October  was  warm  aud  pleasant.  The  first  frost  of  the  season  occurred  October  18, 
and  killed  strawberries  ripening  on  the  vines  and  terminated  the  season  of  tbe  green 
peas  and  other  tender  vegetables.  Bain  fell  quite  heavily  during  the  last  week  of 
the  month.  October  had  a  mean  temperature  of  56°,  and  no  temperatnre  as  low  as 
the  freezing  point. 

Fine  autumn  weather  continued  to  November  12,  when  a  cold  wave  came  over  and 
a  lilt  le  winter  set  in  and  continued,  except  fur  occasional  mild  chinooks,  through  tbe 
month.  The  highest  temperature  was  &i°,  the  lowest  18°,  and  mean  38°.  There  was 
no  snow  and  the  precipitation  was  considerably  below  the  normal. 

December  was  mild  and  cloudy  and  frequently  foggy.  Its  mean  temperature  was 
3b° ;  the  highest  64°,  and  lowest  18°.  About  an  iucb  of  snow— the  first  of  the  win- 
ter—fell on  December  23.  The  rain-fall  for  the  month  was2.l9  inches,  nearly  an  inch 
below  tbe  normal.  The  total  deficiency  In  precipitation  for  the  year  1888  was  3.78 
inches,  which  classes  among  the  "dry  years"  of  this  country. 

As  a  whole  the  year  has  been  warm  and  comparatively  dry.  The  mean  annual 
temperatnre  was:  The  highest  temperature  102°,  the  lowest  17°  below  aero.  The 
prevailing  wind  from  the  southwest.  The  total  snow-fall,  19  inches ;  the  total  pre- 
cipitation, 13.50  inches;  the  last  frost  of  spring  occurred  March  29;  the  first  frost  of 
autumn  occurred  October  18,  with  temperatnre  between  45°  and  60° ;  chinook  wind 
blew  on  €6  days  between  November  5  and  April  30;  thunder-storms,  3;  clear  days, 
187;  fair  days,  115;  clondy  days,  113;  rainy  days,  86;  foggy  days, 4. 

The  careful  study  of  the  records  for  tbe  past  fifteen  years  would  seem  to  warrant  the 
observation  that  when,  as  in  the  present  year,  there  is  a  period  of  cold  weather  in 
the  latter  part  of  November  and  early  in  December,  the  remainder  of  December  and 
most  of  January  will  be  mild  and  pleasant.  There  is  nearly  always  a  month  of  cold 
we&ther  either  in  January  or  February. 

Mr.  Blandford.  Allow  me  to  add  a  few  words  on  the  general  sub- 
ject. Walla  Walla  does  not  consider  herself  iu  an  arid  district.  While 
it  id  undoubtedly  true  that  abundant  irrigation  would  greatly  increase 
crop-yields  and  enhance  tbe  value  of  lands,  it  is  equally  true  that 
oar  anirrigated  lands  are  as  productive  as  any  in  the  Northwest 
and  do  not  strictly  need  irrigation.  Without  irrigation  we  can  raise,  per 
acre,  40  to  100  bushels  of  wheat  and  barley,  6  to  8  tons  of  hay,  600  to 
700  bushels  of  potatoes  and  onions,  100  tons  of  plums,  peaches,  apples, 
etc,  and  very  heavy  crops  of  berries  and  all  small  fruits  and  vegetables. 
Irrigation,  of  course,  would  increase  these  yields  and  assure  good  crops 
every  year,  other  conditions  being  favorable. 

The  Becret  of  getting  good  crops  in  the  Walla  Walla  "Valley  depends  on 
thorough  irrigation.  My  own  investigations  have  shown  that,  on  prop- 
erly plowed  and  pulverized  summer-fallowed  land,  there  is  a  contin- 
uous stratum  of  moist  earth  from  tbe  surface  to  bed-rock.  The  native 
bunch-grass  sod-land  dries  out,  by  evaporation,  to  a  depth  of  more  than 
4  feet  in  a  single  summer.  In  other  words,  all  the  seasonal  rainfall  is 
evaporated  during  the  season.  In  this  land  it  is  necessary  to  dig  10 
feet  or  more  before  reaching  the  permanent  moist  earth,  while  well-har- 
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rowed  fallow  will  give  continuous  moist  earth  from  4  to  6  incke*  beneath 
the  surface.  There  are  wheat  fields  in  the  vicinity  of  this  city  which 
have,  for  the  past  twenty-five  years  or  more,  given  a  splendid  crop  of  35 
to  45  bushels  of  wheat  per  acre  each  year  in  that  period.  The  formers 
declare  the  soil  is  practically  inexhaustible  with  proper  conservation  of 
the  annual  rain-fall.  The  same  is  trne  of  all  the  good  land  on  the  west 
slope  of  the  Blue  Mountains  in  Washington  Territory,  where  the  altitude 
and  yearly  rain-fall  is  equal  to  or  greater  than  here  at  Walla  Walla. 
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The  average  annual  precipitation  of  Walla  Walla,  as  taken  from  the 
private  record  of  Mr.  Isaac  Straight,  from  1873  to  1886,  is  17.85  inches. 

STATEKEKT  OF  GEORGE  T.  BESSY,  OF  WALLA  WALLA 

The  Chairman.  How  long  have  you  resided  in  this  vicinity? 

Mr.  Bbbbt.  Since  1864.  I  have  lived  in  Washington  Territory  since 
1853. 

The  Chairman,  Describe  this  valley,  its  land;  how  it  is  situated 
with  reference  to  its  rivers  and  mountains. 

Mr.  Berry.  It  has  been  very  correctly  described  by  Mr.  Reed  and 
Mr.  Hill.  It  has  a  fall  of  60  to  75  feet  to  the  mile,  until  yon  get  into 
the  mountains;  then  the  streams  are  from  50  to  60  feet. 

The  Chairman.  The  Blue  Mountains  are  of  what  altitude! 

Mr.  Berry.  From  3,000  to  3,500  feet. 

The  Chairman.  Are  there  numerous  streams  coining  out  of  those 
mountains  t 

Mr.  Berry.  Yes. 

The  Chairman.  For  what  distance  f 

Mr.  Berry.  The  Walla  Walla  Hirer  runs  back  into  the  mountains 
25  miles  from  the  base. 

The  Chairman.  Have  yon  been  along  the  ridge  to  know  the  topogra- 
phy of  the  country  there  f 

Mr.  Berry.  I  have  been  all  through  the  mountains  clear  np  to  the 
head  of  the  streams.  It  has  been  mv  business  to  be  there.  The  streams 
[j,,-,,-.^,  C.OOg[C 
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are  confined  to  canons,  and  the  canons  break  very  abruptly  from  one 
creek  to  another.  The  heads  of  the  rivers  there  come  very  close  to- 
gether and  spread  out  as  they  come  toward  tbe  valley.  But  there  are 
not  many  table-lands,  only  in  a  few  places.  ■  There  are  a  few  meadows, 
and  they  go  off  into  the  Grande  Ronde.    But  the  cafions  are  many. 

The  Chairman,  Have  yon  ever  been  further  south  than  tbe  table- 
lands— the  lands  beyond  the  Blue  Mountains  f 

Mr.  Berry.  Yes,  I  have  been  clear  around  the  Blue  Mountains  on 
the  south. 

The  Chairman.  As  far  south  as  the  California  linel 

Mr.  Berry.  No.  I  have  been  out  close  to  tbe  border  line  of  Cali- 
fornia, though. 

Tbe  Chairman.  What  is  the  character  of  the  country  T 

Mr.  Berry.  As  you  get  between  the  Blue  and  Cascade  Mountains 
it  is  high  table- land. 

The  Chairman.  Are  there  any  streams  of  water  through  it,  1 

Mr.  Bebby.  No,  not  many  streams  of  water ;  it  is  a  dry  couutty  till 
you  get  to  tbe  John  Day's  River. 

The  Chairman.  That  comes  out  of  the  Blue  Mountains  1 

Mr.  Bebby.  Yes;  it  beads  in  on  the  soothwest  side. 

The  Chairman.  When  you  get  beyond  that,  there  is  a  region  of  what 
you  would  call  desert  land. 

Mr,  Bebby.  Yes;  on  high  country. 

Tbe  Chairman.  What  would  be  the  altitude ;  too  high  to  raise  crops  f 

Mr.  Bebby.  No  ;  the  vegetation  is  good  there  and  the  soil  is  good, 
with  water  on  it. 

The  Chairman.  Is  there  a  large  region  of  country  in  there? 

Mr.  Beret.  Yes. 

The  Chatbman.  What  is  it  used  fori 

Mr.  Berry.  Grazing  purposes — stock-raising. 

The  Chairman.  Have  yon  given  your  attention  to  the  subject  of 
irrigation  in  this  valley  1 

Mr.  Berry.  I  have,  in  this  valley. 

Tbe  Chairman.  What  effect  has  it  upon  tbe  crops  t 

Mr.  Berry.  It  has  a  very  preceptible  effect.  It  increases  tbe  yield  of 
everything  that  we  put  water  on — small  grain,  fruit,  and  vegetables. 

The  Chairman.  How  much  will  it  increase  the  yield  of  small  grain  T 

Mr.  Berry.  1  should  say  that  it  would  double  the  yield. 

The  Chairman.  In  an  ordinary  year  1 

Mr.  Berry.  Yes. 

The  Chairman.  How  would  it  be  with  potatoes  f 

Mr.  Berry.  It  would  do  that  with  potatoes,  with  tbis  amendment ; 
I  will  say,  as  Mr.  Elmer  said,  that  up  near  the  mountains  it  would  not, 
because  it  is  heavier,  richer  soil. 

Tbe  Chairman.  They  do  not  need  irrigation  there;  they  have  enough 
rain-fall  to  not  need  itf 

Mr.  Bebby.  Yes. 

The  Chaibman.  But  how  about  below  thatl 

Mr.  Berry.  Then  it  increases  very  rapidly. 

The  Chaibman.  Clear  down  to  the  river  f 

Mr.  Bebby.  Yes ;  I  know  I  planted  an  orchard  ten  miles  from  town 
on  sage-brush  land.  I  drew  water  out  of  ttie  Walla  Walla  River,  and 
it  gave  an  abundant  yield.  That  is  the  effect  of  irrigation.  It  in- 
creases the  yield  of  vegetables  and  small  fruits. 

The  Chairman.  Have  yon  ever  given  any  attention  to  storing  water 
below  the  mountains  in  ravines  and  small  places  f 
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Mr.  Berry.  I  have  often  thought  the  mailer  ever,  bat  never  made 
any  surveys  for  that  purpose.  In  the  canons  it  could  be  stored,  bat 
there  is  no  way  of  doing  tbat  on  the  summit  of  the  mountains. 

The  Chairman.  Could  you  uot  turn  it  out  and  make  a  reservoir  on 
your  own  farm? 

Mr.  Berry.  No,  not  successfully.  We  ought  not  to  tamper  with  the 
water,  because  the  people  will  enjoin  us. 

The  Chairman.  You  will  have  more  difficulty  here  in  getting  oat  of 
the  law,  because  you  will  have  some  of  the  Enropean  facte  to  contend 
with — you  have  rain-fall  to  do  something  with. 

Mr.  Berry.  There  have  been  lawsuits  already.  There  have  been 
some  in  regard  to  the  water  in  this  stream.  The  people  could  not  get 
water  on  to  the  table-lands,  because  the  persons  owning  the  mills  will 
not  allow  them  to  take  it  out.  Those  are  the  facta.  And  we  have  not 
had  an  opportunity  of  trying  it  on  a  very  large  scale.  But  everybody 
would  have  water  if  1  hey  could  get  it.  That  is  the  truth  of  it  It  would 
increase  the  value  of  the  land.  Land  worth  (25  an  acre  to-day  would 
be  worth  1300  with  water  on  it  And  1  call  on  any  gentleman  here  to 
verify  tbat  statement 

The  Chairman.  Do  you  not  think  the  people  will  get  plenty  of  water 
sometime? 

Mr.  Berry.  Yes. 

The  Chairman.  Do  you  not  think  that  the  Government  of  the  United 
States  could  help  some  by  surveys  and  the  designation  of  places  where 
reservoirs  could  be  constructed! 

Mr.  Berry.  I  think  so. 

Major  Powell,  at  the  request  of  the  chairman,  spoke  briefly  on  irriga- 
tion matters. 

STATEMENT  OF  CHARLES  HEBTR.Y.  07  WALLA  WALLA 

The  Chairman.  How  long  have  you  resided  in  Walla  Walla! 

Mr.  Henry.  About  ten  years. 

The  Chairman.  What  proportion  of  land  in  this  vicinity  is  public 
land,  and  how  much  has  been  entered! 

Mr.  Henry.  I  can  not  state  exactly  how  much  has  beeu,  but  I  am 
aware  of  the  fact  that  there  is  more  vacant  and  unoccupied  Govern- 
ment land  is  this  county  than  any  other  in  the  Territory. 

The  Chairman.  What  is  the  character  of  the  unoccupied  Govern- 
ment land  f 

Mr.  Henry.  It  is  chiefly  arid  land ;  tbat  is  the  reason  it  has  not  been 
occupied.     It  lacks  moisture. 

The  Chairman.  To  what  extent  could  moisture  be  put  upon  it! 

Mr.  Henry.  If  proper  efforts  were  made  to  catch  and  store  the  waters 
that  aro  -.vast od  in  tbe  winter  and  spring,  thousands  and  thousands  of 
acres  could  be  utilized. 

The  Chairman.  Of  public  land! 

Mr.  Henry.  Yes.  If  it  could  be  demonstrated  to  the  people  that 
water  could  be  stored  and  utilized  this  country  would  bloom  up  very 
quickly.  There  is  an  immense  scope  of  country  to  the  west  and  north 
that  if  it  had  a  very  little  moisture  at  tbe  right  time  of  the  year  would 
afford  homes  for  an  immense  population. 

The  Chairman.  Could  this  be  done  by  individuals,  or  would  it  re- 
quire associations  and  a  large  expenditure  of  money  f 

Mr.  Henry.  I  think  that  if  it  were  clearly  demonstrated  that  water 
could  be  applied  to  the  land  people  would  come  here  and  would  make 
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efforts  themselves  to  get  tlie  water  in.  In  some  places  it  might  rcqnire 
some  money  to  do  very  much. 

The  Chairman.  What  do  yon  say  of  the  effect  of  irrigation  in  this 
vicinity  f 

Mr.  Henry.  It  has  been  stated  here  by  some  gentleman  who  pre- 
ceded me  that  be  believed  that  it  would  doable  the  yield  of  our  small- 
grain  crops.  I  believe  that  it  would  do  more  than  that,  in  this  way ;  it 
would  assure  ub  a  crop  each  and  every  year.  As  it  is  uow  one-half  of 
Our  laud  has  to  lie  fallow  one  year,  and  it  is  very  unsatisfactory  to  have 
to  do  that,  ft  would  be  far  better  for  the  Government  if  the  people 
bad  only  small  farms  of  100  acres  and  have  those  well  farmed  and  pro- 
ducing a  crop  each  year,  than  to  let  people  have  640  acres  with  one  or 
two  hundred  lying  fallow.  You  can  travel  here  for  miles  and  miles  and 
you  will  not  see  a  clothes-line.  The  laud  is  owned  by  men  of  large 
means,  who  own  it  in  large  quantities,  and  it  is  cultivated  one  part  this 
year  and  another  part  next  year.  It  would  be  much  better  tor  the  Gov- 
ernment and  the  people  if  it  were  farmed  in  small  pieces  and  farmed 
thoroughly. 


STATEMENT  OF  W.  P.  OBAT,  PASCO,  FKANKIIN  COUNTY. 

The  Chairman.  Where  do  you  reside  1 

Mr.  Gray.  Iu  Pasco,  Franklin  County. 

The  Chairman.  Have  you  paid  any  attention  to  the  subject  of  irri- 
gation f 

Mr.  Gray.  Yes. 

The  Chairman.  Where ! 

Mr.  Gray.  Where  I  live;  in  Pasco. 

The  Chairman.  What  is  the  character  of  the  soil  about  Pasco  T 

Mr.  GRAY.  It  is  a  sandy  loam. 

The  Chairman.  Have  you  ever  experimented  as  to  the  effect  of  put- 
ting water  on  the  soil  1 

Mr.  Gray.  Yes. 

The  Chairman.  With  what  results! 

Mr.  Gray.  With  good  results.  The  soil  hero,  will  produce,  if  wa- 
tered, anything  that  can  be  produced  in  semi-tropical  climates. 

The  Chairman.  It  is  rich  soil,  is  itt 

Mr.  Gray.  Yes. 

The  Chairman.  Have  you  heard  people  discussing  the  question 
whether  it  was  possible  to  get  the  Columbia  River  onto  tbat  land  or 
not! 

Mr.  Gray.  The  matter  is  being  agitated  now  by  several  parties.  1 
took  a  party  of  capitalists  from  Chicago  np  into  onr  Territory,  up  to 
Aprees  Rapids,  two  weeks  ago.  My  opinion  is  that  there  is  hardly  full 
enough  in  the  Columbia  to  bring  it  down  successfully. 

The  Chairman.  From  Aprees  Rapidsf 

Mr.  Gray.  Yes. 

The  Chairman.  How  far  is  it  from  those  rapids  until  you  reach 
another  rapidsf 

Mr.  Gray.  Forty-five  miles. 

The  Chairman.  How  much  is  the  water-fall  at  this  placet 
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Mr.  (iCAV.  At  Cabinet  Unguis  it  is  about  10  fvtsl  tint]  at  Hock  Island 
about  2D  teet. 

The  Chairman.  How  much  is  it  at  Aprees  Rapids! 

Mr.  Gray.  About  75  feet  in  9  miles. 

The  Chairman.  There  is  not  much  fall  in  the  river  from  there  down 
to  Pasco  ! 

Mr.  Gray.  Very  little. 

The  Chairman.  Is  there  about  as  much  as  you  want  in  a  ditch  I 

Mr.  Gray.  Yes. 

The  Chairman.  Is  there  much  difference  between  that  part  of  the 
river  and  the  part  that  we  see  in  traveling  along  the  line  of  the  rail- 
road! 

Mr.  Gray,  No. 

The  Chairman.  Is  there  not  considerable  of  that  land  that  is  less 
than  75  feet  above  the  river  t 

Mr.  Gray.  On  the  Franklin  County  side,  or  rather  on  the  Douglas 
County  side 

The  Chairman.  That  is  on  the  east  side! 

Mr.  Gray.  On  the  east  side.  I  would  estimate  that  a  ditch  taken  ont 
at  the  head  of  Aprees  Rapids  would  cover  30,000  acres  of  lowland  be- 
fore it  got  to  the  eddy  at  White  Bluffs.  At  that  point  there  would  be 
uo  land  covered  for  about  20  miles;  then  about  4,000  would  be  covered; 
then  for  10  miles  more  no  land  would  be  covered ;  then  there  would  be 
covered  about  15,000  acres  to  carry  it  to  the  Snake  River. 

The  Chairman.  Making  in  all  about  50,000  acres  f 

Mr.  Gray.  A  little  more  than  50,000  acres.  On  the  west  side  of  the 
river  in  the  first  30  miles  between  10,000  and  50,000  acres  can  be  re- 
claimed by  a  ditch  from  the  head  of  the  rapids. 

The  Chairman.  Have  you  ever  estimated  the  cost  of  a  ditch  of  that 
kind* 

Mr.  Gray.  The  gentlemen  who  were  with  me  made  a  very  preliminary 
examination.  They  had  no  instruments  with  them,  bnt  took  a  carpen- 
ter's level  and  put  np  a  tripod  of  their  own ;  bnt  I  do  not  know  what  tbe 
result  of  tbe  investigation  was. 

The  Chairman.  Have  you  looked  into  the  question  of  irrigation  as  to 
the  storage  of  water  and  the  utilization  of  the  small  streams ! 

Mr.  Gray.  I  have  studied  the  topography  of  the  country  somewhat. 
Near  Pasco  there  are  quite  a  number  of  coulees  or  canons  that  could  be 
used  for  storage  at  a  very  small  cost. 

The  Chairman.  Is  there  sufficient  rain-fall  on  tbe  watersheds ! 

Mr.  Gray.  There  is  not  much  rainfall.  Yon  might  call  it  snow-fall. 
I  suppose  our  average  snow-fall  is  about  from  8  to  18  inches.  We  have 
two  other  ways  to  get  water.  One  is  to  bring  in  Moses  Lake,  which  is 
an  alkali  lake  lying  about  60  miles  due  north,  but  tbe  supply  is  hardly 
enough  to  justify  the  expense  of  bringing  the  water  down. 

The  Chairman.  How  much  of  a  lake  is  it  1 

Mr.  Gray.  It  is  about  18  miles  long  and  from  1  to  3  miles  wide.  It 
is  fairly  deep. 

Tbe  Chairman.  Is  there  any  way  of  getting  a  tunnel  into  itf 

Mr.  Gray.  Hardly. 

Senator  Reagan.  There  is  an  artesian  well  being  bored  at  Pasco,  I 
believe! 

Mr.  Gray.  Yes. 

Senator  Reagan.  How  deep  have  they  got  with  it  so  far  ! 

Mr.  Gray.  Five  hundred  and  twenty-seven  feet.  They  found  gravel 
after  about  135  feet  down,  and  the  remainder  is  basalt ;  that  goes  down 
to  350  feet. 
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The  Chairman.  They  have  not  got  through  the  basalt  yet  f 

Mr.  Gray.  No. 

Senator  Reagan.  You  have  no  completed  well  there  t 

Mr.  Gray.  No.  But  I  will  say  that  there  is  a  well  at  Fulnian,  which 
is  in  Whitman  County ;  and  they  also  have  a  well  on  the  other  side  of 
ue  at  Roslyn.  It  is  about  120  miles  to  Fulman  and  about  160  to  Roslyn. 
I  understood  that  the  depth  of  the  Fulman  well  was  about  75  feet  and 
the  Roslyn  well  about  350  feet;  bat  that  is  hearsay. 

Senator  Reagan.  Is  the  now  largel 

Mr.  Gray.  In  the  Fulman  well  it  is  13  to  IS  feet,  and  at  Roslyn  I  un- 
derstood it  was  8  feet,  about.  They  struck  the  flowing  well,  and  then 
went  a  little  farther  and  struck  gas,  and  now  they  are  throwing  together, 


STATEMENT  OF  MARION  G.  EGBERT,  OF  WALLA  WALLA. 

Mr.  Egbert.  Irrigation  with  us  exists  only  in  its  infancy,  being  used 
only  for  orchards  and  gardens,  and  the  little  that  is  done  in  this  way 
soon  exhausts  all  available  water,  viz,  that  of  the  small  mountain 
streams  here;  but  this  is  especially  true  during  a  season  that  has  been 
so  dry  as  this  has  been.  This  is  also  true  in  all  sections  of  this  coun- 
try. There  are  large  arid  tracts  abont  us  which,  to  the  view  of  the 
ordinary  mortal,  will  always  remain  so,  for  he  can  not  see  how  watercan 
ever  be  pat  upon  them,  for  the  reason  of  their  altitude  and  distance 
from  any  large  body  of  water. 

At  Pasco,  some  35  miles  from  here,  is  a  magnificent  body  of  land, 
large  as  a  State  back  East,  that  produces,  with  water,  wonderful  crops, 
that  without  it  are  indeed  arid  and  valueless.  Its  elevation  is  bat  355 
feet,  with  the  great  Columbia  bisecting  it.  Yet  the  people,  ever  so  will- 
ing, don't  seem  to  know  what  to  do,  whereto  goto  work,  to  reclaim  this 
beautifully  lying  and  superbly  situated  body  of  land.  The  section 
named  would  make  the  finest  orchard  laud  on  earth  if  water  was  but 
placed  upon  it. 

Adjourned. 

STATEMENT    OF    JOHN    GIBBON.   BRIG.  GEN.   U.   S.  ARMY,   COM- 
MANDING  DEPARTMENT   OF   COLUMBIA. 

My  attention  was  directed  to  irrigation  and  reclamation  of  arid  land 
very  early  in  a  long  term  of  service  on  the  plains  since  the  close  of  the 
civil  war.  At  three  of  the  posts  where  I  was  stationed  a  more  or  less 
perfected  system  of  irrigation  was  kept  up,  with  very  great  benefit  to 
the  garrisons,  in  the  shape  of  shade  trees,  grass,  and  flowers.  At  Fort 
Sanders,  in  the  Laramie  plains,  a  stream  of  water  flowing  from  a  large, 
cold  spring  several  miles  above  the  post  was,  by  means  of  a  graded 
ditch,  conducted  along  the  edge  of  the  valley  into  and  around  the  post 
with  the  usual  result — grass,  trees,  and  flowers.    This  was  in  18G7. 

At  Camp  Douglas,  in  186!),  a  stream  of  water  from  the  mountains 
was  running  through  -  the  post,  the  water  being  used  to  irrigate  the 
lands  of  the  valley  below.  It  was  conducted  about  the  post  in  various 
directions  with  the  usual  result ;  wherever  the  sage-brush  was  cleared 
off  and  the  water  put  on  good  crops  followed.  Irrigation  in  Utah  was 
then  an  old  story,  for  the  Mormons  had  for  years  made  use  of  it  with 
the  finest  results. 

But  the  most  marked  results  were  obtained  at  Fort  Shaw,  Mont 
On  arriving  there  in  1870  the  post  was  found  to  be  situated  on  a  dry, 
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arid  plain,  with  scarcely  any  grass,  and  not  a  tree  or  bush  in  sight  ex- 
cept in  tlie  river  bottom  70  or  80  feet  below.  The  year  following  a 
ditch  7i  miles  long  was  constructed,  tapping  the  San  River  several 
mi  les  above  the  post,  running  across  the  broad  valley,  reaching  the  foot- 
hills and  skirting  along  them,  until  by  a  well-graded  line  it  reached  tbe 
plateau  occupied  by  the  post,  around  which  it  was  conducted  in  every 
direction  with  the  nsual  results.  .The  difficulties  here  were  enhanced  by 
tbe  fact  that  the  ground  on  which  the  post  was  located  was  a  bard  coo- 
glomerate,  into  which  we  were  obliged  to  dig  holes  for  the  trees  and  sap- 
ply  tbem  with  some  soil,  but  the  hardy,  quick-growing  cotton  wood 
speedily  took  root,  and  water  to  it  being  the  great  essential,  it  grew 
rapidly,  and  a  few  years  afterward  the  post,  on  approaching  it,  was  seen 
to  be  perfectly  embowered  in  a  forest  of  trees  30  and  40  feet  high,  form- 
ing a  marked  contrast  to  its  appearance  in  1S70. 

These,  however,  were  not  the  most  important  results  following  the 
construction  of  this  irrigating  ditch  at  Fort  Shaw.  It  demonstrated  the 
value  of  the  high  bench  lands  for  agricultural  purposes  when  supplied 
with  water.  In  running  over  the  plateau  above  the  post  good  rich  soil 
was  encountered.  A  portion  of  this  was  broken  up  and  irrigated  from 
the  ditch.  The  finest  kind  of  vegetables  of  all  kinds  were  the  result, 
and  the  company  gardens  were  at  once  removed  up  from  the  bottom 
laud  where  they  had  previously  been  located,  and  where  vegetation  bad 
always  been  very  much  retarded  from  tbe  soil  being  cooled  by  tbe  in- 
filtration of  the  snow  water  from  the  flooded  river.  The  bench  lands 
proved  much  warmer  and  on  them  tbe  frost  came  later  in  the  fall  and 
censed  earlier  in  the  spring,  thus  giving  a  longer  season.  At  that  time 
Montana  was  very  sparsely  populated,  and  a  large  portion  of  the  peo- 
ple were  engaged  in  mining.  For  this  purpose  large  and  long  ditches 
liad  been  constructed,  but  most  of  the  land  cultivated  was  in  low  ground 
and  few  experiments  had  been  made  with  tbe  bench  lands.  So  marked 
was  our  success  with  vegetables,  that  the  soldiers  sent  specimens  to  the 
Territorial  fairs  and  carried  off  the  prizes  for  two  successive  years  for 
bench  land  vegetables. 

The  moistening  of  tbe  dry,  compact  earth  resulted  in  the  appearance 
of  that  important  assistant  in  agriculture,  the  common  earth-worm. 
The  earth-worm  soon  brought  birds,  especially  the  robin  red-breast, 
which  not  only  came  to  feed  in  our  yards,  but  built  their  nests  in  tbe 
trees  and  raised  their  broods.  All  these  transformations  took  place  by 
the  simple  introduction  of  water,  aud  exhibit  on  a  small  scale  the  typ- 
ical changes  which  will  take  place  on  a  large  one  by  a  more  extensive 
system  of  irrigation. 

Tbe  time  required  for  surveying  and  locating  this  Fort  Shaw  ditch 
was  almost  as  great  as  that  for  constructing  the  ditch  itself.  The  vast 
region  lying  immediately  around  Fort  Shaw  and  north,  east,  aud  south 
of  it  comprises  thousands  of  acres  of  rich  soil,  needing  only  water  to 
convert  it  into  fine  agricultural  land.  Streams  axe  numerous  and  the 
supply  of  water  ample.  All  that  is  needed  is  to  conduct  the  water  to  the 
right  places,  and  this  can  be  doue  only  by  extensive  and  accurate  sur- 
veys, the  definite  location  of  canals,  and  the  construction  of  these  and 
minor  ditches  to  conduct  the  water  onto  the  land.  What  is  true  of  this 
particular  region  is  true  of  a  vast  territory  extending  18  or  20  degrees 
north  and  south,  and  12"or  15  degrees  east  and  west.  Within  these 
limits  there  are  thousands  upon  thousands  of  acres  which,  without  watte 
artificially  supplied,  can  never  be  used  for  agriculture,  but  with  it  can 
be  made  to  produce  the  finest  crops  of  all  kinds.  Laud  in  this  country 
is  becoming  rapidly  more  and  more  valuable,  and  more  and  more  people 
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yearly  require  it  for  subsistence.  This  laud,  now  useless  except  for 
scant  pasturage,  will  be  an  absolute  necessity  in  tbe  near  future,  and 
must  be  made  available. 

Whatever  difference  of  opinion  there  may  be  regarding  the  constitu- 
tional power  of  the  Government  to  go  to  work  digging  canals,  there 
can,  I  think,  be  none  with  reference  to  its  power  to  make  surveys  of  its 
own  land  and  mark  out  where  its  citizens  of  the  future  can  most  advan- 
tageously place  canals  for  conducting  upon  its  lands  what  alone  can 
make  them  Tjf  value  as  food-producers.  r 

MEMORANDUM    RELATING  TO  EASTERN   OREGON. 

Oregon,  Washington,  and  Idaho  have  a  good  supply  of  water  in  tbe  form  of  rain- 
fall. Moat  of  this  water  falls  during  the  fall,  winter,  and  spring,  and  during  the 
summer  month*  there  is  generally  a  time  of  extreme  dryness,  in  most  parts  east  of 
the  Cascade  Mountains  no  rain  falling  for  two  or  three  months.  Crops  having  deep 
roots  do  very  well  in  most  parts  of  this  area:  (if  course  there  are  seasons  wben  one 
crop  or  another  fails  or  is  extremely  poor.  This  is  not  always  dne  entirely  to  droughts, 
but  may  occur  from  want  of  knowledge  or  care  in  planting  and  cultivating;  particu- 
larly is  this  the  case  with  farmers  coming  from  parts  of  the  country  where  moister 

a  prevail. 

ition  by  private  parties  or  companies  baa  been  successfully  tried  in  a  number 
illoys,  viz;  The  Klamath  River  Valley,  both  in  Oregon  and  Northern  California; 
the  Bois6  River  Valley,  Idaho;  the  Snake  River  Valley,  Washington  and  Idaho;  the 
Colville  River  Valley,  Washington  ;  and,  I  understand,  in  the  Rogue  River  Valley, 
Oregon. 

The  rivers  of  this  region  are  large  and  would  furnish  enough  water  to  supply  sys- 
tems of  irrigation  ditches  which  could  be  supplemented  by  storage  reservoirs  if  nec- 
essary, or  when  the  demands  increase. 

The  region  around  Walla  Walla  (the  Walla  Walla  wheat  country)  is  a  rich  and 

[reductive  country,  and  north  of  this  is  the  area  called  the  Great  Plains  of  the  Co- 
umbia,  which,  although  not  so  well  known,  is  a  promising  country.  Both  these 
regions  are  poorly  supplied  with  water,  at  least  during  the  summer  montbs.  The 
topography  of  this  section  is  so  imperfectly  known  that  it  is  impossible  to  determine, 
without  surveys,  the  practicability  of  irrigating  by  ditches  or  whether  it  would  bn 
necessary  and  practicable  to  make  use  of  reservoirs.  There  is  reason  to  believe  that 
a  sufficient  supply  of  water  would  make  this  section  a  very  fine  agricultural  country. 
The  Snake  River  above  Lewiston  has  falls  and  rapids,  and  thus  may  afford  an  op- 
portunity of  running  irrigation  ditches  to  the  lower  lands  below, 

GIBBON 

in  : 

In  the  open  beyond  the  mouth  of  tbe  Port  Neuf  Canon,  at  the  junction  of  tbe  Oregon 
Short  Line  and  the  Utah  Northern  (a  narrow  gauge  extending  away  np  into  Montana), 
stands  the  little  town  of  Pooatello,  and  26  miles  beyond  we  cross  Snake  River  and 
catch  a  moonlight  view  of  the  American  Falls,  and  then  roll  all  that  night  and  half 
tbe  next  day  through  the  dusty,  sage-brush  desert  of  the  Snake  River  Valley.  For 
miles  upon  miles  nothing  is  to  lie  seen  hut  the  dry,  dusty  ground,  in  places  alkaline, 
and  the  monotonous  scraggy  sage-brush.     Here  and  there,  where  water  can  be  hail, 

„....*  indication  of 
richness.  This  sage-brush  is  a  peculiar  plant,  and  is  found  growing  in  places  where 
scarcely  anything  else  will  grow  under  the  same  circumstances.  Nature,  however, 
provides  it  with  the  means  of  obtaining  the  requisite  moisture  not  possessed  by  many 
other  plants.  It  possesses  a  tap-root  whose  length  seems  to  depend  entirely  npon  the 
needs  of  the  plant.  I  have  seen  In  the  Yellowstone  Valley,  where  the  bank  has  caved 
in,  these  tap-roots  left  exposed  and  running  down  10,  12,  and  15  feet.  Tbe  sage- 
brush will  not  grow  npon  poor  soil ;  hence  the  richness  of  most  of  this  vast  Snake 
River  bottom  is  demonstrated.  It  needs  only  water  to  enable  it  to  blossom  as  the 
rose  and  produce  the  finest  crops  of  grain,  for  sage-brush  land  produces  the  best  of 

Already  private  companies  have  been  organized  for  the  construction  of  irrigating 
ditches  in  some  portions  of  this  vast  valley,  but  now  that  our  increasing  population 
Is  calling  for  more  land,  a  more  extended  and  thorough  system  of  irrigation  thouhl 
be  instituted,  looking  forward  to  the  time  when  every  acre  of  the  public  land  which 
ean  be,  should  be,  made  to  produce  crops  of  food.  Such  an  extended  and  general 
system  is  entirely  beyond  both  the  means  and  foresight  of  private  corporations.     Be- 
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mdfn  Ihe  great  valley  of  the  Snake  Rivor  thereare  immense  tracts  of  country  Ihroogh 
out  the  Northwest  which  could  he  made  productive  simply  by  placing  water  upon 
them.  Along  the  t'mier  Missouri  and  its  tributaries,  along  the  Platte  and  its  branches, 
and  near  various  other  streams  there  is  an  immense  amount  of  land  which  might  by 
this  means'  be  cultivated.  Much  of  thia  is  known  aa  "beach-land,"  and  now  lies 
entirely  above  any  water  supply  by  ordinary  means.  All  of  that  Immense  region 
which  lies  south  of  the  British  line  and  north  of  the  Missouri  River  west  of  Fort  Ban. 
of  this  character  and  oonld  be  brought  under  cultivation  by  tapping  the 

9  high  up  near  the  mountains,  and,  by  skillful  engineering,  conducting  them 

by  canals  to  the  high  ground  from  which  the  water  might  be  distributed  systemat- 
ically to  the  lower  levels.  Recurring  again  to  tbe  Snake  River  Valley,  the  higher 
tributaries  of  that  stream  should  be  tapped  well  up  towards  the  mountains,  and 
good-sized  canals  constructed  to  skillfully  lead  the  waters  to  those  positions  when 
tlioy  would  be  most  useful. 

These  canals  would  not  only  serve  for  irrigating  purposes,  bat  they  could  be  use- 
fully employed  in  floating  down  from  the  mountains  the  valuable  timber  which  ex- 
ists there  iu  such  vast  quantities  and  placing  it  where  it  could  be  used  for  the  benefit 
of  mankind,  rendering  a  more  extensive  net-work  of  railways  leas  essential.  For  this 
extended  system  of  irrigation  there  would  be  needed,  besides  tho  canals  themselves, 
aqueducts  tor  conducting  the  water  across  streams,  gorges,  etc,  and  sometimes,  thongh 
not  often,  tunnels.  Asa  preliminary  etep,  therefore,  extensive  and  accurate  surveys 
should  bo  made  "and  the  routes  of  the  canals  in  the  Various  valleys  laid  oot  just  as  the 
line  of  a  railroad  is  designated.  This  part  of  the  work  should  be  done  by  the  Gov- 
ernment through  its  capable,  skillful  engineer  corps,  whether  it  ever  constructs  a 
canal  or  uot.  The  routes  of  the  various  canals,  their  dimensions,  probable  cost  etc., 
could  all  thus  be  determined  beforehand,  just  as  was  done  in  regard  to  the  Pacific 
railroads. 

Bat  it  wontd  be  a  paying  investment  for  the  United  States  Government  to  go  far- 
ther and  actually  build  these  irrigating  canals.  To  g»*  >•-  ™™« •»•■>*■  *»  ■"—*  ■><* 
even  resort  to  the  expedient  of  taxing  the  people  eitl 

water  which  rliey  carry.    Much  of  tbe  land  which  su ... — , 

ductive  wonld  never  otherwise  be  bought  or  settled  upon,  and  should  the  expense  of 
the  system  justify  It  the  price  of  tbe  land  thus  brought  under  cultivation  could  be 
doubled  just  as  is  now  done  with  laud  near  railroads  and  much  more  appropriately 
with  canal  lands,  since  these  wonld  be  directly  benefited  by  the  canals.  Besides  this, 
another  consideration  should  be  taken  into  account  The  Government  is  now  spend- 
ing vaatanms  every  year  to  improve  the  navigation  of  vur  great  rivers.  They  dredge 
out  here,  cut  away  there,  and  build  dams  ana  breakwaters  in  other  places  to  guard 
against  the  action  of  floods  in  high-water  seasons,  and  at  this  very  tuna  we  an  con- 
structing at  tbe  headwaters  of  tbe  Mississippi  vast  dama  to  hold  and  store  up  tbe 
waters  accumulating  in  the  wet  season  to  be  need  in  the  dry,  to  decrease  the  amount 
of  water  for  navigation  purposes  during  one  period  and  increase  it  at  another.  Man's 
whole  effort  is  directed  towards  getting  under  his  control,  aafar  as  possible,  the  forces 
of  nature.     He  will  be  assisted  in  this  by  the  system  of  canals  which  1  propose. 

When  the  snows  of  winter  commence  to  melt  in  the  mountains  in  the  spring  and 
to  swell  tbe  streams  of  the  lower  country  by  their  floods,  a  considerable  portion  of 
this  water  will  be  deflected  from  tho  river  beds  and  led  to  flow  quietly  and  peace- 
fully to  fructify  the  fields  of  man's  industry  in  place  of  coming  in  floods  to  destroy 
them  and  other  property. 

But  here  I  am  dreaming  again,  not  in  retrospect  but  prospectively,  and  all  became 
I  prefer  to  think  of  thia  great  Snake  River  Valley  as  a  blooming,  productive  region 
filled  with  green  farms  and  orchards  to  having  it  as  it  in,  a  vast,  dusty  wilderness, 
where  as  we  whirl  through  it  our  eyes,  mouth,  ears,  and  hair  are  filled  with  the  im- 
palpable dust  in  which  our  noses  detect  the  odor  of  alkali. 

The  work  referred  to  must  ultimately  be  done,  for  the  time  will  soon  come  when 
we  can  not  afford  to  allow  all  this  line  land  to  remain  idle.  But  it  is  now  well  worth 
the  attention  of  the  Government,  whilst  most  of  it  to  which  the  system  is  applicable 
is  still  under  Territorial  government  and  the  settling  up  of.  the  desert  places  can-  be 
hastened.  Experience  demonstrates  that  as  a  country  is  settled  np  and  subjected  to 
cultivation  a  remarkable  and  gradual  change  takes  place  in  the  climatic  condition), 
Regions  in  which,  in  a  stale  of  wildness,  scarcely  enough  moisture  was  deposited  to 
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The  following  Hat  was  furnished  the  committee  by  the  Secretary  of 
Washington  Territory. 
Atalman  Irrigating  Ditch  Company,  Yakima;  capital  stock,  $6,000:  J.  W.  Horrl- 
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acm,  J.  S.  Bounds,  and  J.  H.  Miller,  trustees,  residing  at  Yakima  City,  Yakima 
County. 

Ahtanum  and  Wide  Hollow  Ditch  Company;  capital  stock,  $600;  trustees,  H.  D. 
Winchester,  A.  Peroival,  and  B.  J.  Shaw,  Wide  Hollow,  Yakima  County. 

Brock  Creek  Flume  Canal  and  Irrigating  Company;  capital  stock,  $2,000; 
trustees,  Amos  Underwood,  Edward  Underwood,  and  Jefferson  Underwood,  county 
of  Skamania. 

Eureka  Water  Supply  and  Irrigating  Company ;  capital  stock,  (10,000 ;  trustees, 
F.  F.  Adams,  W.  C.  Painter,  J.  C.  Isacs,  George  W.  Bradbury,  and  T.  M.  Speed,  all 
of  Walla  Walla,  Walla  Walla  County. 

Moxsee  Ditch  Company,  Yakima,  Yakima  County ;  capital  stock,  $l,200in,  creased  to 
$10,000 ;  trustees,  P.  S.  Burke,  C.  P.  Fowler,  and  W.  F.  Jones,  all  in  Moxsee  Valley, 
Yakima  Connty. 

Natchez  and  Cowichie  Ditch  Company;  capital  stock,  (1,000. 

Oriental  Ditch  Company ;  capital  stock,  $600  ;  place  of  business,  Elleusburgh, 
Yakima  County;  trustees,  David  Ford,  A.  Wilty,  and  T.  D.  Irvin. 

Union  Ditch  Association,  Yakiuia  Connty-  capital  stock,  (500;  trustees,  Frank 
Parker,  J.  T.  Simmons,  W.  D.  Beck,  J.  M.  Emery,  and  G.  W.  Goodwin. 

West  Side  Ditch  Company;  capital  stock,  $5,000;  trnatees,  G.  W.  Goodwin,  E.  R. 
Welch,  J.  E.  Millioan,  and  Martin  Schicher,  all  of  Yakima,  Yakima  County. 

Yakima  Valley  Water  Association,  Yakima,  Yakima  Connty ;  capital  stock,  $300,000 ; 
trustees,  R.  B.  Kiuner,  C.  M.  Holton,  Thomas  MuAuslau,  T.  B.  Nelson,  Howard  C. 
Walters,  J.  M.  Adams. 

Yakima  Farm  and  Water  Company;  capital  stock,  $50,000;  trustees,  George 
Klnnear,  Baily  Gatzert,  J.  E.  Lewis,  W.  R.  Brambley,  and  J.  T.  HcKnight,  all  of 
Seattle,  Wash. 

Broad-Gauge  Ditch  Company ;  capital  stock,  $4,000;  trustees,  Joseph  Bartholet, 
Mariah  L.  Ferguson,  and  Charles  F.  Navarre,  all  of  North  Yakima,  Yakima  Connty. 

Coleman  Creek  Reservoir  and  Irrigation  Company ,  capital  stock,  $10,000;  trus- 
tees, M.  H.  Peterson,  Tillman  Howser,  and  Harvey  Heoss,  all  of  Elleusburgh. 

Iowa  Flat  Ditch  Company  Yakima  Connty ;  capital  stock,  $1,500 ;  trustees,  W.  K. 
Taylor,  H.  S.  Maning,  and  V.  Ritter. 

Last  Chance  Ditch  Company,  Moxsee  Valley,  Yakima  Connty;  capital  stock, 
$8^00;  trustees,  C.  V.  Fowler,  Z.  T.  Fowler,  and  T.  H.  Fowler,  all  of  North  Yakima. 

Manastask  Water  Ditch  Company  ;  capital  stock,  $1,500 ;  trustees,  Samuel  Pack- 
wood,  J.  W.  Shelton,  and  A.  M.  Stevens,  all  of  West  Kittitass,  Wash. 

The  Watt  Ditch  Company,  Kittitass  Conntv  :  capital  stock,  $2,000  ;  trustees,  J.  W. 
Brooks,  T.  G.  McDowell,  W.  H.  Beck,  West  kittitass  Valley,  Kittitass  Connty. 

Yakima  Irrigating  Land  and  Chilling  Company ;  capital  stock,  $100,000;  trustees, 
D.  M.  Dmtnletter,  J.  H.  Allen,  Alvooh  Chirchill,  J.  B.  Pi  a  vis,  and  Edward  Whitsoo. 

Fowler  Ditch  Company  :  capital  stock,  $7,500  ;  Moxsee,  Yakima  County  ;  trustees, 
Henry  B.  Sclender,  C.  0.  Fowler,  and  T.  H.  Fowler. 

Natchez  and  Co wicihe  Ditch  Company,  North  Yakima  stock,  $8,000 ;  trustees,  J.  F. 
Stewart  and  Paul  Yolo. 

Schanno  Ditch  Company ;  capital  stock,  $12,800 ;  trustees,  M,  Bartholet,  S.  Lawton, 
a  0.  Mosford ;  North  Yakima. 

Wanatchee  Ditch  Companv ;  capital  stock,  $50,000  ;  trustees,  Zadook  A.  Law  ham, 
Joseph  T.  Miller,  and  George'  W.  Blair,  all  of  Wanatchee,  Kittitass  County. 

Valley  Land  and  Irrigating  Company;   capital  stook,  $500,000;   North  Yakima, 

ftace  of  business;  trustees,  Chester  A.  Cowgdon  and  Henry  P.  Barborn,  of  St. 
aul,  Minn.,  and  Roland  B.  Kine,  of  North  Yakima,  and  Frank  A.  Sears  and  Theo- 
dore C.  Sears,  of  Taeoma. 

Yakima  Irrigating  and  Improvement  Company ;  capital  stock,  $400,000;  trnatees, 
J.  W.  Dudley,  Hurbert  S.  Hudson,  A.  A  Knight,  all  of  Taeoma ;  Hector  Campbell, 
Niagara  Falls,  Niagara  County,  N.  Y. ;  Frank  A.  Dudley,  Niagara  Falls,  Niagara 
County,  N.  Y. 

West  Side  Irrigating  Company ;  capital  stook,  $10,000 ;  J.  R.  Thorp,  S.  R.  Giddis, 
W.  A.  Steavens,  J.  N.  Burch,  E.  S.  Coleman,  Elleusburgh,  all  trustees. 

Old  Union  Ditch  Company;  capital  stock,  $2,600;  trustees,  Joseph  Stront,  W.  L. 
Splawn,  James  Foster,  J.  H.  Hath  way,  James  T.  Simmons,  all  of  North  Yakima. 

Settlers' Ditch  Company,  Kittitass  County ;  capital  stock,  $12,000;  trnatees,  Edward 
A.  Haley,  Toleman  Tripp,  and  George  W.  Blair,  of  Ellensburgb,  Wash. 

Tenemas  Ditch  Company;  capital  stock,  $2,000;  trustees,  James  !'.  Bates,  S.  T. 
Pack  wood,  and  J.  H.  Stevens,  of  West  Kittitass  Valley,  Yakima  Connty. 

Tenaway  Ditch  Company;  capital  stock,  $50,000;  trustees,  T.  H.  Wilkins,  Thomas 
T.  Wilson,  W.  J.  McAusland,  R.  P.  Lijopern,  J.  D.  Olmstead,  Elleusburgh. 

Wenas  Ditch  Company,  Yakima  County ;  capital  stock,  $1,000;  trustees,  Jacob 
Rogers,  T.  Manning,  and  J.  McGlothlan. 

Adjourned. 
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OREGON  DIVISION. 


On  Teain  at  The  Dalles,  Oregon, 

August  15, 1889. 
Tbe  committee  met  pursuant  to  call  of  the  chairman. 
Present,  Messrs.  Stewart  (chairman),  Jones,  and  R«agaD;  also  Di- 
rector Powell. 

STATEMENT  OP  T.  &  LAKG,  OP  THE  DALLES. 

The  Chairman,  now  long  have  you  resided  at  The  Dalles! 

Mr.  Lang.  Sixteen  years. 

The  Chairman.  Will  yon  explain  to  the  committee  the  condition  of 
tbe  country  immediately  east  of  the  mountains,  and  make  Bnch  sugges- 
tions about  irrigation  that  may  occur  to  you  t 

Mr.  Lang  (indicating  on  a  map).  This  is  the  line  of  mountains  along 
through  here.  That  is  Mount  Hood.  I  hare  walked  over  all  that  coun- 
try ami  followed  tbe  watercourses,  and  they  follow  Mount  Hood  to  the 
south  and  Monnt  Jefferson.  All  these  turn  their  waters  into  the  Des 
Chutes  River  and  empty  into  the  Columbia  about  12  miles  above  The 
Dalles.  That  river  never  rises  nor  falls  over  7  feet,  and  has  very  warm 
water,  no  matter  how  cold  the  winter  may  be. 

The  Chairman.  Wbat  is  tbe  name  of  the  other  river  t 

Mr.  Lang.  Tbe  John  Day's  River. 

The  Chairman.  That  is  near  what  placet 

Mr.  Lang.  Near  Blalocks,  about  35  miles  above  The  Dalles.  These 
rivers  run  parallel  to  each  other,  and  there  is  an  area  of  country  be- 
tween them  averaging  40  miles  wide.  That  country  has  a  deep  soil.  I 
have  gone  down  to  tbe  subsoil  on  every  half  mile  for  100  miles,  and  it 
is  from  2£  to  14  feet  deep  before  you  come  to  the  dead  soil.  Any  of  the 
soil  which  is  turned  up  here  on  these  farms  will  bear  good  grain.  It 
simply  requires  water  to  make  it  reliable.  Between  the  two  rivers  it 
is  a  perfectly  splendid  soil.  Ton  will  find  deposits  of  alluvial  soil  on 
this  portion  [indicating] ;  aud  on  the  west  side  of  the  Des  Chutes  River 
there  are  a  few  places,  high  plains,  that  are  watered  by  snow  melting— 
up  along  through  there  [indicating]. 

The  Chairman.  Is  that  a  reservation  [indicating]  t 

Mr.  Lang.  Yes;  it  is  the  Warm  Spring  Reservation,  and  here  [indi- 
cating] are  tbe  high  plains. 

The  Chairman.  How  is  it  to  the  nortb  of  tbe  reservation  and  be- 
tween it  and  the  Columbia  River  t 

Mr.  Lang.  There  is  a  whole  township  there — 22,500  acres— that 
grows  very  good  crops  without  irrigation.  The  land  is  very  good  be- 
tween the  Des  Chutes  and  the  John  Day's  Rivers.  There  [indicating] 
tin'  soil  is  very  rich,  and  the  water  for  irrigation  can  be  taken  from 
the  high  streams  which  rnn  out  of  the  mountains.  White  River  run* 
out  from  a  solid  cliff  nearly  300  feet  high,  and  the  water  is  about  2£  feet 
deep,  and  there  will  be  an  inch  of  ashes  in  it  coming  oat  of  the  mount 

Tbe  Chairman.  How  far  back  from  the  river  going  south  and  be- 
tween the  two  rivers  does  this  land  extend  1 
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Mr.  LANG.  About  80  or  90  miles. 

The  Oil  airman.  Have  you  been  further  south  in  Oregon  1 

Mr.  Lang.  No;  I  am  not  familiar  with  that.  I  have  been  one  trip 
down  to  the  California  State  line  north  of  Klamath  Lake.  That  land 
grows  very  excellent  grass  and  is  a  good  grazing  country. 

The  Chairman.  How  is  it  supplied  with  waterf 

Mr.  Lang.  Portions  of  it  have  plenty  of  water,  and  portions  have 
not.  Take  the  portion  on  this  meridian,  around  through  Klamath,  and 
there  is  plenty  of  water.  About  midway  between  the  Columbia  River 
and  the  California  State  line  it  is  deficient  of  water,  and  that  country 
would  be  benefited  very  materially  by  irrigation. 

The  Chairman.  Is  it  a  warm  country,  so  that  irrigation  would  be 
beneficial  to  crops  1 

Mr.  Lang.  There  is  no  question  about  that. 

The  Chairman.  Have  you  examined  it  with  the  view  of  ascertaining 
whether  water  could  be  gotten  to  it  f 

Mr.  Lang.  No;  I  have  not  examined  it  with  that  view. 

The  Chairman.  Going  east  of  the  John  Day's  River,  what  is  the 
character  of  the  country  T  Are  there  other  streams  making  into  the 
Columbia  along  there  1 

Mr.  Lang.  Yes ;  the  Umatilla. 

The  Chairman.  How  far  is  that  from  the  John  Day's  River  I 

Mr.  LANG.  About  45  miles. 

The  Chairman.  What  country  does  the  Umatilla  Biver  drain  f 

Mr.  Lang.  Umatilla  and  Gillain  Counties  would  be  very  largely  ben- 
efited by  irrigation. 

The  Chairman.  How  is  that  country  in  the  direction  of  requiring 
irrigation  1 

Mr.  Lang.  It  would  require  irrigation  to  be  thoroughly  successful 
each  year. 

The  Chairman.  Do  they  raise  crops  there  without  irrigation ! 

Mr.  Lang,  In  portions  of  Umatilla  County  they  raise  crops;  but  they 
have  not  sufficient  water  to  keep  it  up. 

The  Chairman.  Are  the  low  bottom-lands  irrigated  by  seepage  from 
the  river  T 

Mr.  Lang.  No  ;  some  of  them  are  close  up  to  the  timber,  where  they 
get  the  benefit  of  the  timber  which  sustains  the  springs. 

The  Chairman.  What  will  be  the  effect  in  that  country,  of  cutting 
timber  off  the  land  1 

Mr.  Lang.  It  would  be  disastrous  to  that  country,  just  as  it  would  bo 
here,  where  they  have  been  catting  timber  and  burning  it  up. 

The  Chairman.  Do  they  burn  it  up  pretty  rapidly  1 

Mr.  Lang.  Yes ;  the  people  go  into  it  and  set  off  their  fires. 

The  Chairman.  Have  you  any  suggestions  to  make  on  the  subject 
of  limber  in  eastern  Oregon! 

Mr.  Lang.  I  do  not  know  what  you  can  do  except  to  make  local  laws 
governing  the  people  and  preventing  them  from  going  into  the  woods 
and  building  Ares. 

Adjourned. 
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On  Train,  Baker  City,  Oregon. 

August  16,  1889. 
The  committee  met  pursuant  to  call  of  the  chairman. 
Present,   Messrs.  Stewart  (chairman),  Jones,  Keagan;  also  Director 
Powell. 

STATEMENT  OF  ME,  C.  M.  POSTER,  07  BAKER  CITY. 

The  Chairman.  How  long  have  yon  resided  in  Baker  City! 

Mr.  Foster,  Twenty-seven  years. 

The  Chairman.  Does  the  country  here  require  irrigation  to  produce 
all  around  crops! 

Mr.  Foster.  It  does. 

The  Chairman.  What  is  the  extent  of  the  arable  land  in  this  valley! 

Mr.  Foster.  About  nine  townships. 

The  Chairman.  What  stream  rnns  through  it! 

Mr.  Foster.  Powder  River. 

The  Chairman.  Is  there  sufficient  water  in  the  Powder  River  to  irri- 
gate all  the  laud  in  those  nine  townships! 

Mr.  Foster.  No. 

The  Chairman.  Is  there  any  other  water  supply  ! 

Mr.  Foster.  Only  small  mountain  streams  on  the  west  side  of  the 
valley. 

The  Chairman.  Could  the  amount  of  water  be  increased  by  storage ! 

Mr.  Foster.  It  could  be. 

The  Chairman.  Does  a  large  amount  of  water  run  to  waste! 

Mr.  Foster.  It  does  in  the  early  part  of  the  season. 

The  Chairman.  Do  you  utilize  the  small  streams  in  the  valley! 

Mr.  Foster.  Yes;  all  of  them. 

The  Chairman.  Has  there  been  any  effort  to  increase  the  quantity  of 
water  in  those  small  streams  ? 

Mr.  Foster.  No. 

The  Chairman.  Ton  have  no  storage  reservoirs  ! 

Mr.  Foster.  No. 

The  Chairman.  Has  your  attention  been  called  to  that  subject! 

Mr.  Foster.  We  have  reservoirs  for  mining  purposes,  but  not  for 
farming  purposes. 

The  Chairman.  Yon  say  there  is  a  large  amount  of  water  that  runs 
to  waste! 

Mr.  Foster.  Yes. 

The  Chairman.  If  it  were  all  stored  would  it  irrigate  the  whole  val- 
ley! 

Mr.  Foster.  Yes. 
,  The  Chairman.  Are  there  any  opportunities  in  the  mountains  for 
building  reservoirs  to  hold  back  portions  of  the  water!    Are  you  fa- 
miliar with  the  mountains! 

Mr.  Foster.  Yes. 

The  Chairman.  Are  there.places  in  the  mountains  where  you  could 
construct  reservoirs! 

Mr.  Foster.  Yes;  there  are  places  for  storage-reservoirs  in  the  val- 
ley that  would  increase  the  utility  of  the  water  very  much. 

The  Chairman.  You  have  engaged  in  storing  water  for  mining  pur- 
poses! 

Mr.  Foster.  Yes. 

The  Chairman.  That  has  to  be  stored  at  a  very  high  altitude! 
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Mr.  Foster.  Yes. 

The  Chairman.  Are  von  familiar  with  the  sources  of  the  Powder 
River! 

Mr,  Foster.  Tea. 

The  Chairman.  What  is  the  chance  for  storing  water  there! 

Mr.  Foster.  Very  good. 

The  Chairman.  What  advantage  would  it  be  to  have  the  Powder 
River  and  all  the  little  streams  that  flow  intoit  surveyed,  and  the  places 
indicated  as  reservoir  sites  reserved,  with  estimates  of  the  cost  of  the 
land  to  be  covered!  Would  that  have  any  effect  iu  enabling  settlers 
to  make  homes  without  any  other  expenditure  of  money! 

Mr.  Foster.  Not  in  the  Powder  River  "Valley.  The  Powder  River 
Valley  is  all  claimed  and  bought  op  already.  Of  coarse,  what  you  in- 
timate would  help  to  increase  the  water  supply.  Bat  for  new-comers 
there  woald  be  no  land;  it  would  be  only  on  the  side  of  dry  hills. 

The  Chairman.  Are  there  small  hills  and  creeks  coming  down  them  ! 

Mr.  Foster.  Tea. 

The  Chairman.  Would  there  be  much  of  that  land! 

Mr.  Foster.  Thousands  of  acres  of  it. 

The  Chairman.  Is  it  good  land  ! 

Mr.  Foster.  Good  soil;  all  it  needs  is  water. 

The  Chairman.  If  it  could  be  ascertained  that  water  could  be  stored 
there  to  irrigate  the  land  woald  other  settlers  go  there! 

Mr.  Foster.  Yes. 

The  Chairman.  The  Government  has  started  in  to  survey  the  arid 
land  with  a  view  of  setting  apart  reservoir  sites,  designating  the  lines  of 
ditches,  and  estimating  the  cost  of  constructing  them.  The  problem  of 
taking  out  the  large  rivers  we  have  not  yet  reached.  We  want  to  know 
what  effect  it  would  have  in  the  way  of  settling  np  the  public  lands — 
what  advantage  woald  each  data  be  to  settlers! 

Mr.  Foster.  You  will  find  more  unoccupied  lands  over  in  the  south- 
ern part  of  the  county  than  in  the  northern  part.  There  are  thousands 
of  acres  there  to  be  reclaimed. 

The  Chairman.  What  is  the  difficulty  about  reclaiming  it  now! 

Mr.  Foster.  None. 

The  Chairman.  Do  the  people  not  know  how  ! 

Mr.  Foster.  They  know  how,  bat  it  takes  money,  a  great  deal  of 
money — more  money  than  most  persons  are  aware  of. 

The  Chairman.  Then  surveys  would  not  help  the  people! 

Mr.  Foster.  No.    But  those  canals  woald  help  them. 

The  Chairman,  That  is,  the  main  valley.  Are  yon  aware  that  yoa 
woald  have  to  construct  canals  before  you  could  do  anything! 

Mr.  Foster.  Yes,  it  would  require  canals  all  around  to  get  to  these 
places.     It  would  take  miles  of  ditches. 

The  Chairman.  During  the  winter  is  there  snow  in  the  mountain ! 

Mr.  Foster.  Yes.  But  here  to  the  westward  of  Powder  River  Valley 
there  are  low  hills.    The  snow  lies  there,  but  does  not  make  much  water. 

The  Chairman.  What  does  irrigation  do  in  tbe  way  of  producing 
crops  in  the  Powder  River  Valley! 

Mr.  Foster.  It  produces  a  good  crop  where  otherwise  it  would  not 
give  good  crops. 

The  Chairman.  State  what  kind  of  crops  it  produces! 

Mr.  Foster.  It  will  produce  a  crop  of  wheat  20  to  25  bushels  to  the 
acre,  where  yoa  would  uot  get  any  without  irrigation. 

The  Chairman.  How  as  to  alfalfa  ! 

Mr,  Foster.  Three  crops,  where  without  it  yoa  woald  not  get  one. 
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The  CHAIRMAN.  How  much  alfalfa  would  you  raise  in  the  year  T 

Mr.  Foster.  Eight  to  9  tons  to  the  acre  if  you  have  water;  if  not, 
you  would  get  about  three. 

The  Chairman.  Yod  think  the  whole  area  could  be  irrigated  with  a 
sufficient  expenditure  of  money  T 

Mr.  Poster.  Yes. 

The  Chairman.  Yon  are  an  engineer ! 

Mr.  Foster.  I  am. 

The  Chairman.  Hare  you  ever  made  an  estimate  of  the  cost  per  acre 
for  putting  water  onto  the  land  T 

Mr.  Foster.  Not  about  Powder  River  Valley. 

The  Chairman.  How  much  of  the  land  here  is  irrigated  1 

Mr.  Foster,  It  is  all  irrigated  more  or  less.  No  crop  is  certain  with- 
out irrigation. 

Senator  Jones.  How  is  this  Powder  River  Valley  occupied  T 

Mr.  Foster.  All  the  land  is  bought  up  and  owned  by  private  parties. 

Senator  Jones.  Are  the  holdings  in  large  tracts,  or  do  they  vary  T 

Mr.  Foster.  They  vary  from  16,000  acres,  held  by  tbe  railroad  com- 
pany, down  to  169  acres,  held  by  individuals.  Most  of  it  is  in  small 
holdings. 

Senator  Joneb.  But  is  tbe  land  generally  used  T  Is  it  farmed,  stock 
raised  on  it,  or  is  it  lying  idle  I 

Mr.  Foster.  About  half  of  it  is  lying  idle— held  for  speculation. 

Senator  Jones.  Can  yon  give  any  reason  why  tbe  people  are  holding 
this  land  for  speculation  when  it  is  not  improved  t  Why  do  they  not 
bring  water  onto  it  T 

Mr.  Foster,  Tbe  railroad  company  owns  16,000  acres,  and  it  will 
not  make  any  effort  to  bring  water  onto  this  land.  It  will  sell  the  land 
for  $i  or  $5  an  acre. 

Senator  Jones.  Do  other  land-owners  make  any  effort  to  pat  water 
onto  their  land. 

Mr.  Foster.  No,  except  the  farmers  themselves. 

Senator  Jones.  They  hold  land  in  small  quantities  T 

Mr.  Foster.  Yes;  160  acres. 
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The  Chairman.  What  is  your  occupation  T 

Mr.  Hindman.  Stock  raising. 

The  Chairman.  Have  yoa  examined  tbe  subject  of  irrigation  1 

Mr.  Hindman.  Yes. 

The  Chairman.  What  effect  has  irrigation  upon  tbe  production  of 
crops  in  the  valley  ! 

Mr.  Hindman.  It  washes  the  alkali  out  of  the  ground  and  fertilizes 
it  so  that  it  will  improve  vegetation. 

The  Chairman.  Can  you  produce  crops  in  the  valley  without  irri- 
gation 1 

Mr.  Hindman.  No,  yon  can  not 

The  Chairman.  Bo  you  farm  by  irrigation  1 

Mr.  Hindman.  I  do. 

The  Chairman.  What  kind  of  crops  do  you  raise  t 

Mr.  Hindman.  I  am  not  what  you  would  call  a  farmer ;  my  princi- 
pal business  is  stock-growing;  but  I  raise  some  grain.  Oats  will  go 
as  high  as  45  bushels  to  the  acre  and  wheat  30  bushels  to  the  acre. 

The  Chairman.  With  irrigation  t 
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Mr.  Hindman.  Tes. 

Senator  Jones.  How  ranch  will  the  land  produce  without  irrigation  T 

Mr.  Hindman.  Not  more  tbau  10  bushels  in  some  localities. 

The  Chairman.  Do  yon  raise  fruits  in  the  valley  t 

Mr.  Hindman.  Tee. 

The  Chairman.    All  kinds  t 

Mr.  Hindman.  We  raise  apples,  pears,  ploins,  and  poaches.  They  all 
do  well,  and  so  do  the  small  traits. 

The  Chairman.  Ton  say  yon  are  a  stockman.  Have  yon  traveled 
through  the  mountains  and  noticed  the  sources  of  the  river  T 

Mr.  Hindman.  I  have. 

The  Chairman.  What  proportion  of  the  water  runs  to  waste  in  high 
tide — in  flood  time—water  that  is  not  used  at  all  T 

Mr.  Hindman.  I  think  three-fourths  of  the  water  from  the  mountains 
runs  to  waste  during  the  season. 

The  Chairman.  Have  you  ever  taken  into  consideration  the  subject 
of  utilizing  that  by  storing  it  in  reservoirs  1 

Mr.  Hindman.  I  have  given  it  a  good  deal  of  thought. 

The  Chairman.  What  are  the  opportunities  fordoing  thatf 

Mr.  Hindman.  I  think  they  are  very  good  for  agricultural  purposes. 
The  canons  go  well  down  into  the  valleys  where  you  can  build  your 
reservoirs,  while  for  mining  pnrposeB  yon  have  to  go  up  high.  Ton 
ean  store  the  water  down  in  these  deep  canons  before  you  come  to  the 
river. 

The  Chairman.  Are  there  small  streams  and  places  about  the  valley 
where  there  are  public  lands  and  where  water  could  be  stored  for  the 
use  of  small  farms) 

Mr.  Hindman.  At  the  foot-hills  east  of  the  valley  there  are  plains 
and  some  places  where  iu  the  spring  there  is  a  good  deal  of  water  from 
the  melting  snow.  There  are  three  channels  there,  and  they  are  very 
easy  places  to  build  these  reservoirs. 

The  Chairman.  Could  that  be  done  without  a  large  expenditure  of 
money  1 

Mr.  Hindman.  Tes.  There  are  two  Powder  Rivers  that  run  through 
the  valley,  one  east  and  the  other  west;  one  south  of  the  mountains 
and  one  north.  At  the  south  of  the  mountains  it  forms  what  is  -called 
the  Snake  and  makes  a  large  valley  there,  and  before  it  strikes  this 
valley  it  comes  near  these  cations.  There  you  conid  build  a  reservoir 
to  hold  an  immense  amount  of  water,  sufficient  to  irrigate  this  land. 
'  .  The  Chairman.  It  is  good  land  1 

Mr.  Hindman.  It  would  be  if  it  were  irrigated. 

The  Chairman.  Is  that  private  land  f 

Mr.  Hindman.  That  is  public  land,  not  entered,  because  valueless  for 
want  of  irrigation. 

The  Chairman.  How  did  the  railroad  company  become  possessed  of 
that  land  T  There  was  no  grant  to  it. 

Mr.  Hindman.  No,  they  bought  it.    It  was  State  land,  State  donation. 

Senator  Jones.  How  did  the  State  own  it! 

Mr.  Hindman.  It  was  donated  to  the  State,  I  suppose. 

The  Chairman.  Do  you  know  any  other  fact  yon  wonld  like  to  state  1 

Mr.  Hindman.  I  think  it  would  almost  double  onr  population  if  those 
reservoirs  were  built  for  agricultural  purposes. 
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8TATEHSST  07  I  D.  HAIHBS,  OF  BAKES  GXTT. 

The  Chairman.  How  long  have  you  resided  in  Baker  City  ! 

Mr.  Haines.  About  twenty  years. 

The  Chairman.  What  is  yoqr  occupation  t 

Mr.  Haines.  Lawyer  and  rancher. 

The  CHAIRMAN.  Have  yon  traveled  over  the  country  so  that  you 
are  familiar  with  its  topography  and  its  water  supply  1 

Mr.  Haines.  Yea. 

The  Chairman.  Have  yon  practiced  irrigation  1 

Mr.  Haines.  Yes,  I  have  irrigated  for  the  last  twenty-odd  years. 

The  Chairman,  what  effect  does  irrigation  have  upon  agriculture  1 

Mr.  Haines.  It  adds  to  the  fertility  of  the  land  and  increases  the 
crop  60  per  cent 

The  Chairman.  Can  yon  raise  all  kinds  of  crops  in  the  valley  with- 
out irrigation  1 

Mr.  Haines.  No. 

The  Chairman.  What  kind  can  yon  raise  T 

Mr.  HAINES.  Grain,  wheat,  barley,  oats,  rye,  and  some  alfalfa.  It  is 
not  so  good  for  alfalfa  as  it  is  down  on  the  Snake  River. 

The  Chairman.  And  you  could  raise  some  without  irrigation  f 

Mr.  Haines.  Yes. 

The  Chairman.  Could  you  raise  alfalfa  without  irrigation  1 

Mr.  Haines.  Yes,  by  putting  it  in  in  the  fall.  But  it  does  not  do 
well. 

The  Chairman.  When  you  do  not  irrigate  it  the  gophers  spoil  it  J 

Mr.  Haines.  Gophers  and  mice  workup  the  soil  and  spoil  the  alfalfa 
and.  timothy  meadows.  If  you  do  not  irrigate  they  will  throw  the  dirt 
up,  and  yon  can  not  use  the  mower. 

The  Chairman.  The  best  of  your  land  nnder  irrigation  would  im- 
prove 60  per  cent,  f 

Mr.  Haines.  About. 

The  Chairman.  How  about  all-around  crops  I 

Mr.  Haines.  All-around  crops  the  same  way,  especially  in  Malheur 
and  Harney  Counties,  to  the  sooth. 

The  Chairman.  How  are  the  counties  to  the  south  t 

Mr.  Haines.  They  have  not  much.  The  water  rises  there  in  the 
mountains  and  sinks  like  it  does  in  the  Umatilla  Valley. 

The  Chairman.  The  streams,  as  they  get  down  to  the  valley,  sink! 

Mr.  Haines.  Yes.  By  storing  np  water  in  the  mountains  and  put 
ting  iu  ditches  they  could  use  a  good  deal  of  it  in  irrigating  the  land 
and  producing  crops.  Where  streams  are  now  they  go  down  and  evap- 
orate. They  take  the  water  out  in  a  good  many  places  in  these  lakes, 
ponds,  and  sinks. 

The  Chairman.  Would  Government  surveys  help  in  those  valleys  to 
the  south  of  this  of  which  yon  speak  t 

Mr.  Haines.  They  would  help  in  this  respect — by  finding  out  how 
much  water  there  was  and  introducing  some  system  for  utilizing  it  If 
farmers  are  going  to  take  np  water-rights  for  their  whole  land,  in  ten 
or  fifteen  years  one  farmer  will  get  four  times  as  much  as  be  needs,  and 
will  want  to  sell  to  his  neighbors. 

The  Chairman.  As  it  is,  there  is  not  a  fair  distribution  1 

Mr.  Haines.  No. 

The  Chairman.  And  the  water  is  wasted  T 

Mr.  Haines.  If  not  wasted,  it  Is  a  matter  of  speculation.    A  man 
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takes  all  the  water  be  can  get.  There  is  a  good  deal  of  water  there  if 
the  land  were  taken  np  where  the  water  comes  oat  of  the  mountains, 
and  if  it  were  stored  in  reservoirs  it  conld  be  let  on  the  land  which  now 
is  not  taken — land  belonging  to  the  Government  of  the  United  States. 

The  Chairman.  If  the  facts  were  made  plain  by  maps,  would  it  in- 
duce emigrants  to  settle  there  1 

Mr.  Haines.  Yes;  the  lands  are  good  enough,  but  they  can  not  use 
the  water.  Now,  when  an  emigrant  comes  along,  not  having  money 
enough  to  make  a  ditch  and  construct  a  reservoir  to  store  tbe  water, 
be  goes  farther  down  to  hunt  a  ranch.  There  is  a  good  deal  of  land 
in  these  valleys  not  occupied  on  that  account. 

The  Chairman.  Are  there  many  places  where  the  settlers  could 
combine  and  take  up  water  f 

Mr.  HAINES.  Yes;  they  do  it  up  on  the  Owyhee  River. 

STATEMENT  OP  J.  W.  STTJHGILL,  OF  BAKER  CITY. 

The  Chairman.  How  long  have  you  resided  in  Baker  City  f 

Mr.  Sturgill.  Twenty-five  years. 

ThCCHAiKM  an.  Are  you  familiar  with  the  topography  of  that  country  1 

Mr.  Sturgill.  Yes. 

The  Chairman.  And  the  counties  south,  Malheur  and  Harney  Coun- 
ties, have  you  ever  been  over  the  whole  of  that  country  t 

Mr.  Sturgill.  Yes. 

The  Chairman.  Who  occupies  those  south  valleys  t 

Mr.  Sturgill.  Principally  stockmen. 

The  Chairman.  Do  they  cultivate  the  soil  t 

Mr.  Sturgill.  They  cultivate  it  in  this  way,  they  put  it  down  in 
hay. 

The  Chairman.  Do  they  irrigate  t 

Mr.  Sturgill.  Yes ;  they  can  produce  no  crops  without  irrigation. 

The  Chairman.  To  what  extent  do  they  irrigate  t 

Mr.  Sturgill.  Not  to  any  considerable  extent. 

The  Chairman.  Do  they  make  any  efforts  to  increase  tbe  water 
supply  t 

Mr.  Sturgill.  No. 

The  Chairman.  Are  there  any  public  lands  in  that  locality  T 

Mr.  Sturgill.  Yes,  plenty  of  them. 

The  Chairman.  Are  there  public  lands  that  could  be  taken  up  by  a 
combination  of  settlers  t 

Mr.  Sturgill.  Yes,  large  bodies  of  them. 

The  Chairman.  Is  it  a  good  climate  t 

Mr.  Sturgill.  Yes ;  a  fine  climate  and  a  productive  soil. 

The  Chairman.  I  understand  from  these  other  gentlemen  that  the 
valley  part  of  Powder  Biver  is  all  private  land. 

Mr.  Sturgill.  It  is. 

The  Chairman.  How  are  the  foot-hills  on  either  side  of  Powder  River 
Valley ! 

Mr.  Sturgill.  There  is  considerable  vacant  land  there. 

The  Chairman.  Is  there  any  chance  to  irrigate  it  f 

Mr.  Sturgill.  Only  by  storage  reservoirs. 

The  Chairman.  Is  it  good  land  f 

Mr.  Sturgill.  Yes ;  very  good  laud.    The  best  in  the  valley. 

Tbe  Chairman.  How  does  that  land  compare  with  tbe  valley  itself, 
as  a  quantity  t 
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Mr.  Sttjkgill.  I  can  not  tell  that 

The  Chairman.  What  do  yon  say  as  to  the  effects  of  irrigation,  as 
for  as  yon  have  observed  them ! 

Mr.  Stubgill.  Without  irrigation  we,  could  raise  nothing.  There 
have  been  a  few  seasons  in  the  last  twenty -five  years  in  which  crops  might 
have  been  produced  without  irrigation,  but  they  have  been  very  few. 

The  Chairman.  With  irrigation,  what  kind  of  crops  do  yon  produce 
here  t 

Mr.  Stubgill.  Grain  and  garden  crops. 

The  Chairman.  State  whether  the  yield  is  large  or  small. 

Mr.  Stubgill.  The  yield  is  large.  We  get  26  to  60  bushels  to  the 
acre ;  the  same  of  oats ;  two  tons  and  a  balf  of  hay,  and  6  or  8  tons  of 
alfalfa,  . 

The  following  was  received  from  the  secretary  of  Washington  Terri- 
tory and  ordered  filed,  being  a  provision  of  the  newly  framed  State 
constitution : 

Aimcuc  XXL— Watkb  and  water  rights. 

Section  1.  The  ase  of  the  water*  of  this  state  for  irrigation,  mining  and  manu- 
factnring  purposes  shall  be  deemed  a  pnblic  use. 

Adjourned. 
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On  Train  at  Palmer,  Idaho, 

August  16, 1889. 
The  committee  met  pursuant  to  call  of  the  chairman. 
Present:  Messrs.  Stewart  (chairmau),  Jones,  and  Reagan;  also  Di- 
rector Powell. 

STATEMENT  OF  HOWARD  SEBREE,  OP  CALDWELL 

The  Chairman.  Are  yon  engaged  in  farming  by  means  of  irrigation! 
'     Mr.  Sebree.  Yes. 

The  Chairman.  What  water  have  yon  turned  and  what  land  have 
yon  irrigated  I    Give  yoox  experience. 

Mr.  Sebree.  I  have  within  the  last  three  years  built  an  irrigating 
ditch  23  miles  in  length,  and  diverted  the  water  from  the  Boise"  River, 
at  a  point  in  Caldwell,  carrying  it  in  a  southeasterly  direction  to  the 
mouth  of  the  Boise,  then  turning  down  the  Snake.  The  ditch  is  20  feet 
on  the  bottom  and  30  feet  on  the  top,  at  the  head-gate  where  we  divert 
the  water,  running  about  half  the  distance,  then  reducing  to  12  and  15 
feet  the  balance  of  the  distance. 

The  Chairman.  How  much  land  does  that  ditch  irrigate  ? 

Mr.  Sebree.  About  25,000  acres. 

Senator  Jones.  Is  that  the  full  capacity  of  the  ditch  1 

Mr.  Sebree.  Yes ;  but  of  course  we  can  make  it  greater. 

The  Chairman.  What  was  the  cost  of  the  ditch  T 

Mr.  Sebree.  Sixty-five  thousand  dollars. 

The  Chairman.  How  mncb  would  it  cost  per  acre,  including  the  lat- 
eral ditches,  to  put  it  on  the  land  1 

Mr.  Sebree.  The  cost  of  the  lateral  ditches  is  very  trifling — about 
25  cents  an  acre. 

The  Chairman.  You  have  raised  crops  under  that  ditch  by  means  of 
irrigation  I 

Mr.  Sebree.  Yesj  np  above  this  bench-land  where  you  are  travel- 
iog,  2  miles  back  from  this  point  (the  railroad),  is  the  line  of  the  irri- 
gating ditch.  That  land  between  us  and  the  big  ditch  is  taken  up  and 
the  farmers  are  clearing  away  the  brush  and  raising  crops. 

The  Chatrman.  What  is  the  result  where  you  have  irrigated  ! 

Mr.  Sebree.  This  year  there  have  been  already  4  tons  of  alfalfa 
taken  off  per  acre. 

Senator  Jones.  And  from  land  that  would  have  been  worthless  but 
for  water  1 

Mr.  Sebree.  Yes;  entirely  so.  I  have  cut  tbo  second  crop  from  my 
land.     I  have  640  acres,  and  all  of  it  fenced.    There  are  320  acres  of  it 
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cleared  of  sage-brush;  200  acres  ditched,  and  in  alfalfa,  of  which  we 
are  cutting  the  second  crop  now. 

The  Chairman.  The  stand  is  how  old  t 

Mr.  Sebree.  The  stand  we  are  now  cutting  is  six  weeks  old. 

The  Chairman.  From  the  time  it  was  planted  I 

Mr.  Sebree.  Yes ;  April  and  May  of  this  year. 

The  Chairman.  And  yon  have  cut  tbat  much  T 

Mr.  Sebree.  Yea:  and  we  get  about  6  to  8  tons  to  the  acre  where 
we  get  a  good  stand.  But  4  tons  to  the  acre  I  can  get  off  the  entire 
section.    The  last  cutting  we  made  was  when  it  would  stool  out. 

The  Chairman.  How  old  was  the  alfalfa  f 

Mr.  Sebree.  We  planted  in  April,  May,  and  June  of  this  year. 

The  Chairman.  What  is  a  good  yield  during  the  whole  year  for 
alfalfa  1 

Mr.  Sebree.  Taking  the  whole  field  of  200  acres,  it  will  average  4 
tons  to  the  acre.  You  will  get  a  little  less  in  some  places,  hut  it  will 
average  4  tons.    Six  tons  are  very  common — 2  tons  each  cutting. 

The  Chairman.  Do  yon  raise  wheat  T 

Mr.  Sebree.  Yes. 

The  Chairman.  How  is  tbatt 

Mr.  Sebree.  Good ;  an  average  crop  being  40  bushels  to  the  acre. 

The  Chairman.  How  about  barley  T 

Mr.  Sebree.  Sixty  bushels  to  the  acre. 

The  Chairman.  Do  yon  raise  potatoes  beret 

Mr.  Sebree.  Yes. 

The  Chairman.  What  would  be  a  good  crop  of  potatoes  t 

Mr.  Sebree.  An  average  crop  would  ran  from  300  to  400  bushels  to 
the  acre. 

The  Chairman.  Do  yon  raise  fruits? 

Mr.  Sebeee.  Yes;  and  they  are  good. 

The  Chairman.  What  character  of  fruits  do  yon  raise  t 

Mr.  Sebree.  Apples,  peaches,  plums,  pears,  and  all  kinds  of  small 
fruits — strawberries,  blackberries,  currants,  gooseberries. 

The  Chairman.  Do  you  raise  grapes? 

Mr.  Sebree.  Yes ;  a  splendid  quality  of  grapes. 

Senator  Jones.  Are  the  land-owners  along  the  line  of  this  ditch  the 
owners  of  the  ditch  ! 

Mr.  Sebree.  The  largest  bodies  of  land  are  held  by  owners  along  the 
line  of  the  ditch. 

The  Chairman.  Have  they  an  interest  in  the  ditch  f 

Mr.  Sebeee.  We  lend  the  water  to  tho  people.  They  take  np  tie 
land  in  homestead,  pre-emption,  and  timber-culture  claims,  and  make 
homes,  and  then  we  sell  tbcm  the  water  annually  for  so  much— 11  u 
acre  each  per  year- 
Senator  Jones.  Can  you  charge  the  people  any  price  you  may  please 
for  the  use  of  the  water  t 

Mr.  Sebree.  There  is  no  price  fixed  by  law ;  custom  regulates  it 

Senator  Jones.  You  can  charge  tbcm  only  a  reasonable  price.  But 
suppose  a  company  occupying  the  same  position  tbat  you  do  should  not 
be  reasonable,  would  they  not  have  the  people  at  a  disadvantage  t 

Mr.  Sebree.  No;  that  would  not  be  the  case.  I  have  lived  in  tbii 
country  where  irrigation  has  been  entirely  used,  and  there  never  h» 
been  any  extortion.  When  yon  get  a  reasonable  profit  on  your  invest 
ment  the  law  stops  yon.    That  has  been  the  case  in  Colorado. 

Senator  Jones.  Is  there  a  local  statute  here  which  will  protect  the 
people  in  their  rights  t 
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Mr.  Sebree.  No;  I  think  not;  not  to  my  knowledge. 

Senator  Jones.  Uow  much  water  do  you  waut  on  yonr  land — how 
mnch  in  depth  1 

Mr.  Sebree.  A  half  inch  to  tbe  acre  is  what  we  are  using. 

Senator  Jones.  What  do  you  mean  by  an  inch  T 

Mr.  Sebree.  An  inch  is  a  miner's  inch  under  a  4-inch  pressure. 

Senator  Reagan.  How  long  has  that  to  How? 

Mr.  Sebree.  That  is  continuous  only  when  we  have  to  close  the 
head-gates  for  causes,  for  repairs,  etc. ;  and  in  winter. 

The  Chairman.  Otherwise  it  runs  the  year  round  f 

Mr.  Sebree.  Yes. 

The  Chairman.  Do  you  irrigate  in  the  winter  and  fall  f 

Mr.  Sebree.  "We  have  good  winters  in  this  valley.  I  have  plowed 
all  winter — every  month  in  the  year. 

The  Chairman.  What  season  of  the  year  do  you  irrigate  t 

Mr.  Sebree.  May,  June,  July,  and  August 

STATEMENT  OF  D.  W.  BUTLER,  INDIAN  AGENT  AT  WARM  SPRING 
AGENCY,  OREGON. 

My  views  are  mostly  arrived  at  by  comparing  the  places  that  I  have 
seen  irrigated.  There  is  an  abundance  of  water  available.  I  assisted 
in  the  survey  of  a  ditch  a  few  years  ago  which  is  intended  to  supply 
the  Oak  Grove  plains  with  water ;  the  survey  was  made  by  John  A. 
McQuinn,  of  Portland,  Oregon,  a  practical  surveyor  and  engineer, 
who  estimated,  if  I  remember  right,  the  cost  at  $!)00  per  mile,  and  the 
length  at  8  miles.  The  water,  or  stream  at  this  place  thatcan  be  used,  is 
25  feet  wide  and  1  foot  deep,  and  this  is  a  very  low  stage  of  water.  I 
do  not  understand  the  rules  of  measuring  water,  but  I  am  sure  that 
there  is  an  abundance  for  all  purposes.  Oak  Grove  plains  are  situated 
in  the  southern  portion  of  Wasco  County,  Oregon,  and  in  tbe  following 
townships:  Township  6  sooth,  range  11  east;  township  5  south, range 

12  east;  township  1  south,  range  13  east;  township  4  south,  range 
14  east;  township  6  south,  range  11  east;  township  (I  south,  range  12 
east;  township  G  south,  range  13  east;  containing  an  area  of  about 
100,000  acres.  Tbe  next  is  a  district  lying  on  the  opposite  side  of  White 
Biver  from  the  above  described  country,  and  in  township  4  south, 
range  11,  12,  and  13  east,  and  containing  40,000  or  50,000  acres  of 
laud,  with  a  good  portion  being  cultivated  by  a  successful  system  of 
irrigation. 

There  is  a  large  district  of  country  lying  on  the  east  side  of  the  Des- 
chutes Biver  aud  known  as  the  Agency  Plains,  which  are  6  miles 
wide  aud  about  25  miles  long,  aud  water  can  be  furnished  by  a  ditch 
from  tbe  Deschutes  Biver  south  of  tbe  second  standard  parallel  and 
running  north  through  township  12 south,  13  east;  township  11  south, 

13  east ;  township  10  south,  range  13  east;  township  9  south,  range  13 
east,  and  township  9  south,  14  east. 

I  deem  it  absolutely  necessary,  if  the  Warm  Spring  Indiansare  to  be- 
come self-supporting,  that  the  lands  on  this  reservation  should  be  made 
susceptible  of  cultivation  through  irrigation.  I  will  give  yon  the 
amount  of  land  as  near  as  possible  by  reference  to  the  maps  of  surrey ; 
Township  7  south,  range  11  east;  township  8  south,  range  11  east; 
towusliip  S  south,  range  12  east ;  township  9  south,  range  12  east ;  town- 
ship 9  south,  range  12  east,  containing  near  100,000. acres,  and  lying  in 
Wasco  and  Crook  counties. 
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STATEMENT  OF  THOMAS  PRIESTLY,  INDIAN  AGENT  AT  YAKIMA 
AGENCY,  FORT  SIMCOE,  WASH. 

About  all  irrigation  plans  and  practices  as  to  reclaiming  arid  lands 
litre  have  originated  with,  and  have  largely  been  controlled  by,  the 
Indian  agent*  in  charge  of  the  reservation.  From  them  the  Indians 
have  learned  the  value  of  irrigating  their  farms  and  bay  lands.  The; 
display  some  engineering  skill  in  such  work,  but  tell  me  that  they  can 
not  make  the  "  water  run  up  hill  as  some  white  men  do."  Their  mode 
of  irrigation  is  to  dam  the  streams  and  cut  ditches  from  sncb  water 
supply  to  their  farms.  They  generally  club  together  and  make  a  large 
ditch  to  or  near  the  locality  of  tbeir  ranches,  and  the  water  supply  is 
then  divided  equally  between  those  who  have  constructed  the  ditch; 
each  one  then  constructs  a  ditch  from  the  main  one  to  where  he  wants 
bis  water  used,  making  lateral  ditches  through  his  field.  The  distance 
between  these  lateral  ditches  through  their  farms  is  governed  by  the 
nature  of  the  soil  and  kind  of  crop.  Gentle  Hooding  of  some  lands  is 
beneficial  to  some  crops,  while  the  same  practice  in  others  on  different 
kinds  of  soil  is  almost  certain  destruction. 

Some  of  the  streams  from  which  the  Indians  obtained  water  for  irri- 
gation have  dried  up  much  earlier  than  usual  this  season  by  reason  of 
the  unusual  light  fall  of  snow  and  rain  in  the  mountains,  tbeir  source 
of  supply.  The  Indians  who  have  depended  on  obtaining  water  from 
such  streams  will  have  no  crops  of  grain  and  but  little  bay.  In  order 
to  make  these  lands  productive  every  year  some  system  of  saving  the 
large  surplus  of  water  which  flows  through  the  reservation  in  winter 
and  early  spring  will  have  to  be  adopted. 

The  role  I  have  adopted  with  these  Indians  as  to  distribution  of  the 
water  supply  is  that  of  those  constructing  a  ditch  ;  the  person  at  the 
lower  end  thereof  shall  not  be  deprived  of  his  share  of  the  water  supply 
by  reason  of  others  locating  above  him ;  men  who  so  locate  can  have 
water  if  they  increase  the  supply  by  labor  on  such  main  ditch  or  dam 
to  the  extent  of  the  amount  csed,  or  pay  in  labor  by  keeping  ditch  and 
dam  in  repair;  if  ditch  contains  enough  water  for  use  of  all,  a  just  pro- 
portion of  constructing  it. 

STATEMENT   OF  S.  a  CARPENTER,   CAPTAIN   FOURTEENTH  IX- 
FANTRY,  COMMANDING  FORT  KLAMATH,  OREGON. 

Within  the  Klamath  Basin  east  of  the  Cascade  Mountains  the  aridity 
of  the  climate  invites  irrigation.  The  gradual  but  certain  drying  of  the 
lakes  has  left  much  more  area  of  open  bottoms  exposed  than  is  now 
covered.  These  are  fertile  and  becoming  inhabited.  These  gentle 
slopes,  meandered  by  numerous  streams,  together  with  the  differences  in 
level  of  the  series  of  lakes,  give  peculiarly  favorable  opportunities  for 
irrigation.  On  the  Middle  Klamath  Lake,  at  Liukville,  Oregon,  u 
irrigating  ditch  leading  from  the  upper  lake  now  waters  several  thou- 
sand acres.  It  is  estimated  that  when  all  ditches  now  under  construction 
there  are  done  about  45,000  acres  will  thus  receive  moisture. 

Since  the  feeders  to  these  lakes  are  mostly  subterranean,  debouching 
in  lull  volnme  from  the  rim-rock  about  the  lake  beds,  there  is  little  op- 
portunity for  building  increased  storage  for  these  waters.  Indeed,  so 
good  are  the  natural  adaptations  within  the  Klamath  River  Basin  for 
irrigation,  that  private  enterprise  can  be  depended  on  alone  for  this,  I 
believe,  without  expenditure  of  any  public  moneys. 
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The  peculiar  topography,  which  permits  the  Deschutes  River  to  drain 
all  the  streams  coming  from  the  eastern  slopes  of  the  Cascades  to  the 
north  of  the  Klamath  Basin  in  Oregon  in  a  trough  parallel  and  close 
to  the  foot-hills  of  the  range,  makes  it  doubtful  if  the  Government  will 
be  ever  called  on  to  do  any  work  worthy  of  it  in  this  zone. 

Committee  adjourned  to  meet  on  call  of  chairman. 


Boise  City,  Idaho,  August  17, 1889. 
The  committee  met  pursuant  to  the  call  of  the  chairman. 
Present,  Messrs.  Stewart  (chairman),  Jones,  and  Reagan;  also  Di- 
rector Powell. 

STATEMENT  OF  ALANSON  SMITH,  OF  BOISE  CITY. 

Mr.  Chairman  and  gentlemen,  there  is  no  question  about  an  affirma- 
tive answer  being  proper  in  regard  to  the  supply  of  water  for  the  whole 
Territory,  because  it  is  undoubtedly  full  and  complete  in  most  of  the 
Territory,  especially  this  portion  of  it.  It  will  require  irrigation;  but 
the  sources  of  supply  are  abundant,  and  it  is  only  a  question  in  the  way 
of  finances  to  bring  the  water  on  to  the  land. 

I  have  been  through  the  Territory  while  acting  as  United  States  at- 
torney for  a  period  of  nearly  four  years — have  traveled  from  north 
to  south,  and  have  been  over  the  mountains.  Therefore,  I  can  speak 
from  personal  observation  and  experience,  and  I  desire  to  add  my 
knowledge  to  that  which  will  be  communicated  to  yon  in  a  more  direct 
way,  and  perhapB  plainer  form,  in  regard  to  the  resources  of  this  Ter- 
ritory. They  are  beyond  those  of  any  State  or  Territory  in  which  I  have 
lived,  with  the  exception  of  California.  I  lived  in  that  State  for  a 
long  time,  as  Senator  Stewart  knows,  and  in  Oregon  and  Nevada.  For 
seventeen  years  I  have  lived  in  this  Territory. 

In  regard  to  the  water  supply,  the  sources  of  that  supply  are  the 
contiguous  currents  of  the  Arctic  region  with  the  Pacific  currents,  pre- 
cipitating on  our  mountains  with  snows.  Our  rivers  are  always  full, 
less  this  year  than  ever  before  that  I  know  of  for  the  hist  seventeen 
years.  The  only  question  about  the  use  of  water  is  the  ability  of  pro- 
oaring  the  money  necessary  to  create  the  ditches  with  which  to  distrib- 
ute the  water.  British  America  bounds  this  Territory  on  the  north, 
with  Nevada  and  Utah  on  the  south,  and  the  mountain  regions  lie  west, 
and  are  the  source  of  all  the  streams.  The  great  Snake  River  has  its 
source  in  the  great  plateau  of  the  continent,  by  Professor  Hayden  said 
to  be  the  first  great  upheaval  of  this  continent. .  It  is  12,113  feet  above 
the  level  of  the  sea. 

I  have  taken  the  liberty  of  making  these  few  remarks  and  thank  you 
for  the  permission. 

STATEMENT  OF  JOSEPH  C.  STRAUGHAN,  SURVEYOR-GENERAL  OF 
IDAHO  TERRITORY. 

The  Chairman.  Have  you  made  an  examination  and  survey,  so  far 
as  you  are  able,  in  regard  to  the  irrigation  of  this  Territory  T 

Mr.  Stbauohan.  No.  The  Governor  and  myself,  acting  in  compli- 
ance with  your  request  and  that  of  Engineer  Hinton,  have  gotten  reports 
from  all  over  the  country,  from  surveyors  and  representative  citizens,  on 
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the  matters  pertaining  to  irrigation.  I  have  had  those  reports  compiled 
in  my  office,  so  as  to  present  the  statistics,  with  a  map  of  each  county, 
very  fully,  and  also  prepared  in  counection  with  it  a  general  report. 

The  Chairman.  Have  yon  the  general  report  in  your  hand  t 

Mr.  Straughan.  Yes. 

The  Chairman.  Perhaps  it  wonld  be  well  to  read  that,  and  then  if 
there  be  questions  the  committee  would  like  to  ask  they  can  be  pro- 
pounded.  That  general  report  will  give  us  au  idea  of  the  situation  in 
a  more  condensed  form. 

Mr.  Straughan.  I  think  so.  I  present,  before  reading  the  report, 
copy  of  letter  sent  from  my  office,  at  the  suggestion  of  Engineer  Hinton, 
with  the  committee  and  by  the  wiali  of  its  chairman. 

Department  of  the  Interior,  Ukited  States, 

Sorvetok-Gek  seal's  Office,  District  or  Idaho, 

Rois4  CUg,  June  15,  1  Bffl. 
TO 

Dear  Sir  :  The  sundry  civil  bill  enacted  by  Congress  at  its  l«t  session,  approved 
March  2,  1889,  included  an  Item  of  1250,000  "for  the  purpose  of  i  d  vest  {gating  tbs  ex- 
tent to  which  the  arid  region  of  the  United  State*  can  bo  redeemed  by  irrigation  "'^ 
the  segregation  of  irrigable  lands  in  each  arid  region,  and  for  the  selection  of  sites  for 
reservoirs  and  other  hydraulic  works  necessary  for  the  storage  and  utilisation  of 
water  for  irrigation  and  for  ascertaining  the  cost  thereof.* 

By  request  of  its  chairman,  Hon.  William  M.Stewart,  of  Nevada,  I  am  preparing  for 
the  United  States  Senate  Committee  on  Irrigation  certain  statistics  on  that  subject, 
Will  you  please  aid  me  in  this  by  an  early  reply  to  the  following: 

First.  On  what  streams  in  your  county  has  irrigation  been  effected,  and  to  whit 
extent  f 

Second.  On  what  streams  is  irrigation  practicable,  and  to  what  extent  t 

Third.  For  what  length  of  time,  per  yearly  average,  does  each  stream  furnish  suffi- 
cient water  to  irrigate  lis  irrigable  lands!  And — where  the  water  in  streams  is  insuf- 
ficient— are  there  sites  for  reservoirs  wherein  large  bodies  of  water  may  be  impounded 
at  a  moderate  cost  T 

It  will  be  sufficient  to  give  thedistanoe  irrigated  and  irrigable  in  miles  slongths 
several  streams,  and  for  width  an  average  according  to  your  judgment  and  recollection 
or  as  you  may  find  by  inquiry  from  others. 

1  send  you,  per  this  mail,  a  map  of  Idaho.  Where  it  notes  the  names  of  streams 
please  give  said  names  in  your  report.  Where  names  of  streams  are  not  shown  on 
the  map  please  state  the  local  designation  thereof  and  properly  describe  its  location, 
that,  I  may  enter  it  npon  my  office  map. 

All  facts  arc  desired  which  yon  may  be  able  to  gather  and  formulate  relating  to  the 
storage,  sources,  and  distribution  of  water,  and  all  precipitation  for  use  in  agricult- 
ural and  pastoral  operations. 

The  number  ol'di  tehee,  their  length,  area  surveyed,  duty  of  water,  value  of  crops, 
sources  of  water,  irrigable  areas,  etc.,  will  be  of  great  service. 

The  views  of  all  practical  and  competent  observers  ou  the  problems  involved  will 
also  be  of  importance. 

I  herewith  ■  ariose  a  circular  letter  of  thin  date,  from  his  excellency,  Governor  Sbonn, 
bearing  upon  this  subject,  and  which  is  self-explanatory.  Careful  perusal  thereof  li 
earnestly  requested. 

This  matter  of  irrigation  is  of  vital  importance  to  Idaho,  and  I  oan  not  urge  npon 
you  too  strongly  the  need  of  gathering  all  obtainable  information  and  data  for  the 
purpose  stated. 

Please  give  the  matter  immediate  and  careful  attention,  if  possible,  and  tn  aut 
your  report  to  this  office,  together  with  the  man,  in  time  for  receipt  hern  not  *ter 
than  July  15  next,  as  the  Senate  committee  will  be  at  Boise"  City  early  in  August. 

In  the  inclosed  letter  of  Governor  Shoup  you  will  find  the  name  of  a  representative 
gentleman  in  your  community  who  will  doubtless  assist  you. 

Hoping  and  anticipating  your  active  co-operation  for  and  on  behalf  of  irrigation  of 
Idaho,  I  am, 

Very  Tespaotfully,  yours, 
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The  report  itself  is  as  follows : 


Office  of  United  States  Surveyob-Genebal, 

BoiaS  Oily,  Idaho,  August  17, 1889. 

Gentlemen  :  Id  the  subjoined  report  npon  the  arid  region  of  Idaho 
I  do  Dot  include  the  counties  of  Idaho,  Latah,  Nez  Perce,  Shoshone, 
and  Kootenai,  which  are  not  arid  and  do  not  require  artificial  irrigation 
except  to  the  extent  stated  by  Messrs.  G.  F.  Goburn,  W.  P.  Bell,  G.  A. 
Manning,  and  William  Ashley,  copies  of  whose  reports  are  herewith 
submitted. 

The  remainder  of  Idaho  Territory  occupies  an  approximate  area  of 
50,286  square  miles  (or  224  miles  square),  four-fifths  of  which  is  high 
mountain  table-lands,  which  accumulate  during  the  winter  a  depth  of 
from  4  to  8  feet  of  "  packed  "  snow.  On  the  Sawtooth  Range  twice  this 
depth  is  reported.  Of  the  remaining  one-fifth  about  1,091  square  miles 
are  now  irrigated  or  in  process,  whilst  the  rest,  being  10,904  square 
miles,  or  7,002,000  acres,  remains  unreclaimed  desert  land  of  superior 
quality  when  irrigated. 

Looking  out  over  this  6,500,000  of  acres  we  hare  an  abundant  water 
supply  on  the  mountains,  at  sufficient  elevation  and  convenient  dis- 
tance, leaving  only  the  one  problem  for  our  solution  of  how  best  to 
bring  this  water  npon  these  lands. 

Id  the  prosecution  of  so  great  a  work  it  is  usual  and  generally  ex- 
pected that  some  great  obstacle  may  intervene,  some  questionable 
means  be  resorted  to,  or  some  costly  structures  be  required ;  hut  in  this 
case  there  is  nothing  of  the  kind.  Our  task  is  only  to  choose  between 
the  use  of  storage  or  not  to  use  it  in  the  several  localities. 

On  this  subject  the  reports  from  the  several  counties  furnished  my 
office  by  the  surveyors  and  representative  citizens  of  each  present  a 
bird's-eye  view  of  the  whole,  by  which  it  is  Been  that  there  are  four  or 
five  main  districts,  each  having  its  own  distinctive  features. 

The  Sawtooth  Mountains  and  their  extension,  the  Bitter  Boot  Bange, 
appear  to  form  a  climatic  division.  On  the  east  it  is  arid  and  on  the 
west  humid ;  hence  the  county  of  Lemhi  needs  irrigation  for  half  a  mill- 
ion of  acres,  whilst  the  counties  west,  as  above  stated,  require  no  irri- 
gation. 

Goming  to  the  great  valley  of  Snake  Biver,  with  its  vast  volume  of 
water,  one's  first  thought  wonld  embrace  the  whole  by  a  duplex  canal, 
which  should  skirt  the  foot  hills  on  either  Bide,  requiring  only  to  be  long 
enough  to  reach  the  lower  end  at  the  Weiser  and  Owyhee  Rivers,  and 
large  enough  to  carry  all  the  water  needed. 

With  artificial  storage  at  its  head  near  the  National  Park,  i .  enforced 
by  reservoirs  along  its  route,  this  plan  may  prove  the  cheaper,  if  we 
assume  that  all  the  good  arable  lands  shall  be  reached  and  supplied 
with  water ;  but  if  we  adopt  for  storage  any  of  these  sites  that  we  find 
bo  feasible  and  inviting  along  the  foot-hills  on  botli  sides,  there  are  high 
table-laud  districts  that  would  thus  be  sufficiently  supplied  without  a 
main  canal  from  the  Upper  Snake  Biver. 

The  topography  of  a  II  this  valley,  from  the  mouth  of  the  Weiser  up  to 
the  confluence  of  the  Teton,  some  500  miles,  presents  three  great  planes 
of  inclination.    The  upper  one,  from  Teton  to  the  American  Falls,  de- 
scends at  an  average  rate  of  about  6  feet  per  mile;  from  the  American 
138  a  L 21 
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Falls  to  Glenn's  Ferry,  an  average  of  14  feet,  and  from  Glenn's  Ferry  to 
Weiaer  an  average  of  4  leet  per  mile. 

Across  the  whole  valley,  from  foot-bill  to  foot-hill,  at  the  American 
Fulls,  there  is  a  dike  of  very  hard  volcanic  rock,  over  which  the  river 
lias  cut  for  itself  a  weir  and  at  once  descends  about  50  feet ;  again,  at 
the  Twin  Falls,  90  feet ;  and  at  the  Great  Shoshone  Falls,  3  miles  below 
the  Twin  Falls,  it  leaps  off  in  a  cascade  of  310  feet. 

It  is  the  river  and  not  the  surface  of  the  valley  that  shows  this  "  break 
of  grade  "  at  those  points.  Above  the  American  Falls  the  valley  lands 
are  not  much  higher  than  the  river ;  below  the  American  Falls  the  river 
is  continuously  in  a  canon  of  variable  depth,  but  always  too  deep  to  be 
tapped  for  irrigating  the  high  plains  of  Cassia,  Owyhee,  Elmore,  and 
.Logan  Counties. 

Thus  it  is  seen  why  the  northern  part  of  Bingham  County  has  so  great 
an  amount  of  irrigation ;  this,  too,  through  their  unaided  effort,  by  what 
they  call  "home  companies."  The  north  part  of  Bingham  County  re- 
ports 245,500  acres  now  irrigated  and  in  process,  to  cost  when  completed 
1435,000.  As  this  portion  of  the  county  reports  about  2,250,000  acres 
more  of  irrigable  lauds,  it  is  very  doubtfnl  whether  Snake  River  can 
furnish  any  excess  over  and  above  what  will  here  be  needed,  unless 
largely  aided  by  storage  at  Eagle  Rock.  The  river  was  gauged  by  Mr. 
A.  J>.  Foot*,  of  the  U.  8.  Geological  Survey,  iu  July  last,  and  found  to 
discharge  only  4,450  cubic  feet  per  second ;  but  the  river  contains  only 
about  one  half  as  much  water  as  ever  before  known  at  its  lowest  stage. 

The  region  above  the  dike  at  American  Falls  has  features  peculiar 
to  itself;  it  is  where  the  people  are  chest  fully  helping  themselves  to 
water.  The  region  or  district  next  below  has  only  the  supply  from 
lateral  streams  coming  from  the  mountains  in  Utah.  This  supply  comes 
earlier  than  tbey  need  it,  and  fails  a  mouth  sooner  than  does  Snake 
River,  which  comes  from  the  very  high  mountains  in  the  vicinity  of  the 
National  Park. 

Iu  Owyhee,  Cassia,  and  Logan  Counties,  the  people  have  under  culti- 
vation all  the  lands  their  unaided  streams  can  supply,  and  the  light 
snows  of  the  past  two  winters  caused  such  a  deficiency  of  water  as  to 
discourage  all  their  settlers,  driving  many  away. 

Irrigation  in  the  counties  of  Cassia,  Owyhee,  Logan,  and  Elmore  has 
reached  its  limit.  The  lateral  streams  are  now  fully  utilized  in  so  far 
as  their  normal  flow  will  permit.  A  supply  must  come  from  upper 
Snake  River,  or  from  reservoirs-  yet  to  be  constructed.  They  contain 
2,384,000  acres  of  good  arable  land  belonging  to  the  Government,  which 
is  ottered  gratuitously  to  homesteaders  who  shall  settle  upon  and  re- 
claim it  by  bringing  water  thereon.  It  is  irony  to  offer  an  actual  settler 
a  section  of  land  if  he  will  go  up  into  the  mountains  and  build  a  910,000 
reservoir.  Let  this  offer  be  made  to  the  State  of  Idaho  for  all  the  lands; 
and,  orphan  as  she  is,  she  will  cheerfully  accept  it  The  sale  of  the 
lands  will  amply  refund  the  outlays,  and  leave  the  water  a  source  of 
revenue  abundant  for  all  State  purposes  forever. 

Localities  for  reservoirs  are  found  more  numerous,  larger,  and  less 
expensive  than  I  could  have  anticipated.  The  construction  of  any  one 
of  them  would  be  as  remunerative  as  stock  in  any  well  conducted  busi- 
ness or  enterprise,  aud  with  almost  uo  danger  of  loss  in  the  investment. 

A  perusal  of  the  several  reports  from  these  counties,  detailing  the 
localities  and  imparting  much  information  respecting  storage  in  general, 
will  convince  any  one  that  the  whole  ground  for  the  water  supply,  both 
by  storage  and  rlio  normal  flow  of  all  the  streams,  must  receive  an  in- 
telligent and  faithful  survey  before  auy  safe  derision  can  be  reached. 
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Just  Bach  a  survey  is  now  being  mode,  and  the  object  of  this  report 
to  the  honorable  gentlemen  of  this  committee  is,  not  to  advocate  any 
theory  or  plan  by  which  to  get  enough  of  oar  mountain  snow  upon  our 
parched  lands,  bat  to  furnish  you  with  the  facts  and  conditions  really 
existing,  by  means  of  which  you  may  convince  your  brother  Senators 
bow  it  is  that  we  are  practically  at  a  stand-still  now,  and  what  a  tri  tie  it 
is  for  which  we  ask,  that  would  at  ouce  populate  our  millions  of  acres 
of  sage  brash  arid  area. 

Coming  to  the  lower  plains  of  Snake  River  Valley,  as  before  described, 
we  find  the  Boise*  and  Payette  Rivers  capable,  by  the  aid  of  reservoirs, 
of  accommodating  all  the  arable  lands  within  their  reach,  except  per* 
haps  a  few  high  plateaus  of  small  extent 

That  the  Boise  will  soon  be  largely  diverted  through  the  "New  York 
canal,"  belonging  to  the  "Idaho  Mining  and  Irrigation  Company,"  is 
highly  probable.  Besides  the  350,000  acres  of  arable  land  within  hear- 
ing of  the  church  bells  of  this  city,  there  is  a  body  of  20  or  30  sections 
of  placer  lands,  needing  only  the  water  with  its  pressure  exerted  through 
modern  appliances  for  mining,  to  wash  oat  millions  of  dollars  in  gold. 

The  Payette,  pins  reservoirs,  is  also  ample  for  its  own  territory.  The 
people  there  can  co-operate  and  build  all  needed  canals  and  ditches. 
They  have  done  so  to  the  extent  of  low- water  capacity  of  the  rivers ; 
bnt  they  can  not  also  construct  the  reservoirs.  The  north  fork  of  this 
river  contains  the  so-called  "  Long  Valley,"  60  miles  in  length  and  9 
miles  wide,  with  water  enough  for  all  the  land  without  storage.  Its 
settlement  commenced  only  five  years  ago  and  now  the  population  is 
nine  hundred,  while  reports  indicate  all  their  land  irrigated  or  in  process 
by  means  of  "  home  companies,"  every  land  owner  being  a  part  ditch 
owner.  They  ask  no  aid  in  any  way  and  look  with  suspicion  upon  the 
outside  interference  as  encroaching  on  their  acquired  privileges,  if  not 
upon  their  rights. 

Washington  County  has  also  improved  to  the  extent  of  the  low-water 
capacity  and  beyond  it;  consequently  her  people  are  now  in  great  Deed 
of  storage  reservoirs  which  they  are  not  able  to  construct,  nor  will  they 
become  able  if  such  dry  winters  continue  much  longer  as  were  the  last 
two. 

Lemhi  County  is  also  a  district  of  irrigation  by  itself,  the  only  one 
whose  drainage  is  in  the  Salmon  River  that  needs  irrigation,  because 
it  lies  east  of  the  Sawtooth  Mountains,  the  atmospheric  dividing  line 
before  mentioned.  Its  total  area  is  4,300  square  mites,  of  which  18  per 
cent,  or  one-half  million  acres,  is  arable. 

This  percentage  is  very  large,  considering  its  close  proximity  to  the 
very  crest  of  the  Rocky  Mountains  ou  the  one  hand,  and  the  equally 
high  Sawtooth  Range  on  the  other. 

The  valleys  of  the  Lemhi  and  the  Salmon  Rivers  contain  all  or  nearly 
all  the  arable  land  in  this  district.  Near  to  these  rivers  are  narrow 
strips  or  fringes  of  low  bottom  laud  easily  irrigated,  and  now  contain- 
ing the  only  settlements  of  farmers.  The  bench  or  second  bottom  lauds 
occupy  a  plane  60  to  100  feet  higher,  onto  which  the  river  water  might 
and  must  be  brought;  but  the  expense  has  been  too  great  for  the  pres- 
ent settlers. 

Along  the  many  creeks  intersecting  these  table  lands  irrigation  on  a 
small  scale  is  practiced  to  the  extent  of  tbeir  low-water  capacity,  which 
may  be  largely  increased  by  storage  on  each.  For  such  purposes  the 
sites  in  most  instances  are  good. 

At  the  head  of  the  Lemhi  is  a  good  location  for  a  large  reservoir.  It 
is  about  2,000  feet  above  Salmon  City,  49  miles  distant,  or  an  average 
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of  40  feet  per  mile.    The  fall  in  Salmon  River  in  this  count;  averages 
about  15  feet  per  mile. 

It  is  reported  that  no  natural  obstacle  would  prevent  the  supply  for 
the  Lemhi  Valley  coming  from  a  storage  basin  on  the  summit  by  means 
of  a  canal  on  each  side.  To  these  canals  might  be  added  as  many  lat- 
eral reservoirs  as  sbuH  be  found  necessary  and  when  found  necessary. 
In  either  cants  the  irrigation  of  the  Lemhi  Valley  will  cost  less,  comput- 
ing by  ratio  per  acre  on  the  land  reclaimed,  than  any  valley  of  equal 
extent  in  Idaho. 

Along  the  Salmon  River  Valley  explorations,  with  the  view  of  large 
canals,  have  not  been  made ;  but  as  the  fall  is  so  great  and  the  quantity 
of  water  very  abundant,  it  is  a  foregone  conclusion  that  this  valley  is 
among  the  most  favorably  located  for  purposes  of  irrigation. 

In  order  that  the  information  on  the  subject  of  irrigation  and  the  to- 
pography of  Jihiho  thus  obtained  by  this  office  may  be  briefly  shown, 
I  have  caused  all  the  regular  reports  from  the  surveyors  and  prominent 
citizens  in  the  several  counties,  to  be  engrossed  on  typo  written  copies, 
for  convenient  reference  when  desired. 

From  these  reports,  and  from  all  available  sources,  I  have  compiled 
condensed  statistics  and  salient  facts  as  to  the  respective  counties  sep- 
arately. Each  county  report  is  accompanied  by  a  map  to  illustrate  the 
statements  of  the  report,  all  arranged  in  portfolio  form. 

The  matter  is  thus  presented  as  fully  as  possible,  nuder  the  circum- 
stances, all  of  which  is  respectfully  submitted. 
Very  respectfully,  your  obedient  servant, 

Joseph  C.  Stbaughan, 
'jutted  State*  Surveyor-  General  for  Idaho. 

The  United  States  Senate  Committee  on  Irrigation. 


ADA  COUNTY. 
REPORT  BY  I.  F.  CASTES. 

BoiSB  City,  Idaho,  Jitljr  12,  1889. 

Sir  :  Tour  letter  of  the  8th  ultimo,  with  incloenres,  came  duly  to  hand ;  the  ms]i 
of  Idaho  was  al«o  received,  and  is  herewith  returned  to  yonr  office. 

The  subject-matter  of  your  letter,  the  irrigation  and  reclamation  of  arid  lands  ill 
the  southern  port  inn  of  Idaho,  i*  of  vital  interest  not  only  to  thu  Territory  of  Idaho 
bat  to  the  General  Government. 

I  deeply  regret  that  circumstances  beyond  my  control  have  prevented  me  from  de- 
voting any  time  to  the  subject  other  than  making  the  estimates  and  embodying  thpn 
in  thin  communication,  in  answer  to  the  following  questions  submitted  in  yonr  let- 
ter: 

First.  On  what  streams  in  yonr  county  has  irrigation  been  effected,  and  to  what 

Second.  On  what  streams  is  irrigation  practicable,  and  to  what  extent  f 

Third.  For  what  length  of  time,  per  yearly  average,  does  each  stream  lurniah  mf- 
firient  water  to  irrigate  its  irrigable  lands!  And  where  the  water  in  streams  issnf 
Ucient  aie  there  sites  tor  reservoirs  wherein  large  bodies  of  water  may  be  impounded 
at  a  moderate  cost  f 

In  answer  to  the  first  question,  I  will  say  there  is  not  a  stream  in  the  county,  end 
scarcely  a  spring  or  rivulet  that  has  not  been  utilised  for  irrigating  purposes;  and 
outside  of  the  Boi»£  and  Payette  Bivers  there  are  over  100  miles  of  small  ditches,  »nd 
where  the  supply  in  its  natural  flow  isnot  sufficient  to  irrigate  the  lands  now  in  culti- 
vation ;  but  were  tbe  waters  impounded,  there  would  be  sufficient  for  many  thousand 
aoree  now  entirely  worthless. 

Our  two  large  streams  before  named,  Boise1  and  Psyotte,  furnish  tbe  main  supply 
of  water  for  irrigating  and  manufacturing,  and  the  volume  in  ample  tocaU  tune, 
without  S  question  «•  the  contrary. 
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There  are  some  locations  iu  the  county  where  it  will  be  impracticable,  without 
very  large  expense,  to  irrigate  the  land  and  the  time  hae  not  come  that  will  warrant 
the  outlay. 

On  the  Boise*  River  there  are  about  thirty-six  ditches  aggregating  308  miles,  with 
a  carrying  capacity  of  over  300,000  cubic  inches,  sufficient  lor  400,000  acres  of  land, 
if  need  with  care  and  the  irrigation  be  done  on  correct  principles. 

There  are  on  the  Payette  twenty-three  ditches  aggregating  something   

milM-   with    il    nftn-vinrr   nunsuutv  nf  ft*i  ["100  rnltin    innhu    Knf.  *(ia    utnn,m    hs 


miles,  with  a  carrying  capacity  of  56,000  cabio  inches,  but  the  stream  has  volume 
enongh  to  Irrigate  all  the  lands  adjacent  to  its  banks,  and  the  table  lands  adjoining. 
There  are  only  a  few  locations  in  the  connty  where  water  can  be  impounded  with 
practical  results.  The  WillowCreeks,  Fire,  Ten,  and  Fifteen  Mito  Creeks,  Dry  Creek 
and  one  or  two  of  ita  branches. 

Beapeotfnlly,  yonr  obedient  servant, 

L.  F.  Carter, 
United  State)  Deputy  Mineral  Surveyor. 
a  C.  Straogbak,  Esq., 
United  State*  Surveyor- Qmmral  for  Idaho. 


RKPORT  BT   P..    A,    STEVENSON. 

Boise  City,  July  IS,  1889.    , 
Sek;  By  request  of  Hon.  George  L.  Shoup,  governor  of  Idaho,  I  have  the  honor  to 
furnish  yonr  department  a  brief  statement  of  the  present  and  proposed  system  of 
irrigation  in  the  county  of  Ada. 

I  also  annex  hereto  mnch  valuable  information  famished  me  by  E.  H.  Hesse,  esq., 
connty  surveyor  of  this  connty.  in  which  is  detailed  "  water  supply,  canals  in  opera- 
tion, their  length,  name,  capacity,"  and  other  valuable  statistics. 

Boise*  River  rises  in  the  high  mountains  of  Bois6  County,  and  runs  almost  directly 
west  through  the  entire  length  of  Ada  County,  and  is  the  main  water  supply  for  the 
sontheru  portion  thereof.  Out  of  this  beautiful,  never-failing  mountain  stream  the 
water  has  been  taken  to  reclaim  all  the  lands  known  as  Boise  Valley,  including  this 
eity,  which  was,  before  reclamation,  one  of  the  most  desolate,  arid,  and  worthless  por- 
tions of  oar  desert  lands;  and  yet  the  water  supply  of  the  river,  if  proporlv  utilized, 
is  ample  to  irrigate  ISO, 000  acres  of  table-land,  lying  on  the  south  side  of  the  river 
and  covered  by  the  proposed  New  York  canal.  This  vast  tract  of  most  excellent  agri- 
cultural laud  is  most  admirably  adapted  to  fruit  raising  and  farming,  and,  if  properly 
cultivated,  will  produce  from  30  to  49  bushels  of  wheat  and  from  5  to  7  tons  of  hay 

Kr  acre.  Apples,  pears,  plums,  peaches,  grapes,  and  berries  will  grow  in  abundance, 
t  all  must  depend  ou  the  water  for  irrigation. 

Probably  no  other  section  offers  better  facilities  and  inducements  for  the  develop- 
ment of  a  practical  system  of  irrigation  than  does  this. 

The  only  other  river  of  importance  iu  this  connty  ia  the  Payette,  situated  in  the 
northwestern  portion.  It  has  almost  an  unlimited  amount  of  water  at  all  times, 
more  than  ample  to  irrigate  all  the  lands  within  its  reach. 

If  two  large  canals  were  taken  outof  this  river,  about  6  miles  above  Emettsville, 
one  on  each  side  of  the  river,  it  would  reclaim  more  than  200,000  aoresof  most  excel- 
lent agricultural  land  and  famish  homes  for  thousands  of  actual  settlers,  who  would 
soon  surround  themselves  with  all  the  comforts  of  civilization,  so  easily  obtained  in 
the  mild  and  uniform  climate  of  Idabo. 

Again,  this  river  runs  for  more  than  160  miles  through  an  almost  inexhaustible  for- 
est of  the  finest  pine,  fir,  and  spraoe  timber  in  the  Territory ;  hence  the  great  water- 
power  of  this  magnificent  river  must,  at  no  distant  day,  be  utilized,  not  only  for  irri- 
gation but  manufacturing  purposes  as  well. 

The  only  streams  in  this  county  where  the  water  could  be  impounded  by  dams  and 
reservoirs  to  any  great  advantage  are  Dry  Creek,  which  enters  into  Bo ise"  River  about 
10  miles  below  this  city,  Willow  Creek,  which  also  empties  into  Boise*  River  about  35 
miles  below  here,  and  the  Big  and  Little  Willow  Creeks,  which  empty  into  tbo  Pay- 
ette River  about  6  miles  above  its  mouth. 

In  each  of  theae  streams  is  a  large  volume  of  water-  in  the  winter  and  spring  months 
which,  if  properly  impounded  and  saved,  would  be  ample  to  reclaim  many  thousand 
acres  of  most  excellent  land  in  the  valleys  of  each  of  these  streams. 

Two  or  three  substantial  dams  and  reservoirs  on  each  of  these  creeks  could  be  con- 
structed at  small  cost  to  the  Government,  which  would  reclaim  some  of  the  very  best 
land  in  Idaho. 

In  order  that  people  may  fully  realize  what  virtue  there  is  in  water  on  these  arid 
lands,  which  are  worthless  until  reclaimed,  I  would  here  state  that  since  my  resi- 
dence in  Idaho,  Boise"  City  and  the  beantiful  farms  above  and  below  the  city  have 
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been  changed  from  the  very  poorest  portions  of  our  desert  lands  to  fine  residences, 
embowered  in  trees  and  vines,  and  snrronnded  with  Brass,  flowers,  and  orchardi 
bending  with  their  loads  of  apples,  pears,  peaches,  plums,  and  prunes,  of  almost 
ever;  variety,  iu  abundance. 

In  addition  to  the  names  and  number  of  ditches  mentioned  in  tho  able  report  of 
Surveyor  Hesse,  I  would  state  that  almost  every  farmer,  where  the  water  was  easily 
taken  from  the  rivers,  has  constructed  privato  ditches  for  his  own  use,  which  are 
omitted  iu  Mr.  Hesse's  report. 

All  the  locations  where  water  could  betaken  from  the  rivers  by  canals  at  small  ex- 
pense, have  long  since  been  appropriated  by  the  early  settlers. 

The  three  large  canals  before  referred  to,  viz,  one  canal  from  Boise"  River  about  12 
miles  above  this  city,  and  one  on  each  side  of  the  Payette  River  6  miles  above  Em- 
tuett,  wilt  reclaim  at  least  350,000  acres  of  good  agricultural  land,  but  the  construc- 
tion of  these  canals  will  be  expensive  and  beyond  the  reach  of  our  homo  capital  It 
is  therefore  to  be  hoped  that  the  United  States  Government,  out  of  her  great  wealth, 
will  approprite  nnfUcieut  money  to  make  these  vast  trac(« — of  now  worthless  lands- 
productive  and  valuable 

I  am  confident,  if  the  proper  showing  is  made  to  the  very  able  committee  of  the 
United  States  Senate  who  have  in  charge  this  great  subject  of  irrigation,  Idaho  will 
be  treated  honestly  and  fairly. 
Respectfully,  yours, 

E.  A.  Stbvbnson. 

JOStSPH  C.  STKAUQHAN, 

United  State*  8*ri-tyor-(le*erat. 


report  by  x.  r.  hesse,  county  surveyor. 

County  Lurvbyor'b  Office, 
Boi*4  dtg,  Idaho,  ./»m  14, 1880. 
Sir  :  In  compliance  with  yoor  request,  to  gather  and  prepare  statistics  referring  to 
the  present  and  prospective  system  of  irrigation  in  this  county,  the  extent  of  ths 
canals  now  iu  operation,  and  other  points  in  thin  connection,  I  beg  leave  to  submit  to 
you  the  following  items: 

ABNEKAI.  FEATURES. 

1  will  give  a  few  outlines  of  the  frame-work  of  this  coanty  to  qualify  the  descrip- 
tions following  on  the  subsequent  pages: 

Ada  County  is  chiefly  an  agricultural  county,  embracing  the  spacious  valleys  of 
Snake,  Boise',  and  Payette  Rivers.  The  northeastern  corner  is  mountainous,  inter- 
spersed whb  beautiful  smaller  valleys,  each  as  Dry  Creek,  Willow  Creek,  etc.  In 
the  northwestern  portion  the  extensive  plateau  of  rich  and  fertile  soil  has  not  yst 
been  touched  by  the  plow.  The  western  portion,  between  Boise-  and  Snake  Riven, 
embraces  the  Deer  Flat  country,  which  is  as  good  in  quality  as  it  is  vast  in  extent. 
Considerable  energy  is  now  displayed  in  bringing  this  section  under  water  and  plow. 
The  southeastern  portion  is  similar  in  character  of  soil,  but  the  elevation  of  this 

Elateau  will  not  permit  any  water  to  be  brought  upon  it,  excepting  from  canals, 
eading  at  Snake  River  in  the  vicinity  of  the  falls.  All  the  above-mentioned  high 
plateaus  and  bills  afford  good  grazing. 

irrigation  system— water  supply. 

Boise  aud  Payette  Rivers  are  the  only  streams  that  will  supply  the  necessary 
amount  of  water  for  the  available  land  b  iu  this  county.  Owing  to  the  fact  that  toe; 
reach  our  boundary  from  high  mountains  the  water  diverted  may  be  successfully  con- 
ducted to  the  high  plateaus. 

Snake  River  runs  along  this  county  in  a  deep  gorge  with  hardly  any  more  fall  than 
the  general  contour  of  the  country. 

The  former  two  rivers  are — and  will  be  with  an  increased  demand — sufficient  in 
volume  for  this  supply,  leaving  out  only  the  mountainous  portion  and  the  southeast 
fat,  which  latter  is  entirely  dependent  on  Snake  River  as  befoie  stated. 

CANALS  IN  OPERATION— RO I  UK   RIVER. 

South  title — The  first  canal  emanating  from  Boise"  River,  nearest  the  eastern  bound- 
ary of  the  county,  is  the  Costin  canal,  heading  at  the  mouth  of  the  canon  about  8 
miles  above  Boise"  City.  The  water  right  which  attaches  to  it  warrants  a  stream  1* 
feet  wide  at  the  bottom.  It  now  extends  but  a  few  miles  in  length  as  far  as  its  capa- 
city will  permit. 
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The  next,  following  down  the  river,  in  tiro  Boise"  and  Nampa  canal,  better  known  as 
"  Rideubangh  ditch,"  heading  abont  3  miles  below  the  former.  It  gradually  ascends 
the  benches  and  appears  opposite  Boise-  City  abont  TO  feet  above  the  level  of  the 
river.  The  general  coarse  is  westerly,  and  for  the  first  7  miles  the  bottom  measures 
80  feet  in  width.  This  is  the  terminus  of  the  enlargement  recently  completed,  and 
from  this  point  it  feeds  a  Dumber  of  natural  drains,  from  which  the  scattering  nineties 
take  water.  The  supply  thence  is  lost  by  "  seepage,"  by  evaporation,  and  returns  to 
the  Boise"  River. 

The  extension  of  this  canal  is  under  survey  at  present.  The  proposed  line  wilt 
cross  the  Oregon  Short  line  Railway  between  Kuna  and  Nampa,  and  reach  Deer  Flat 
at  a  very  high  point. 

A  small  canal  bnilt  by  M.  E.  Payne  and  others  comes  next.  It  answers  the  pur- 
pose for  which  it  was  constructed,  irrigating  abont  six  ranches. 

The  Settlers  ditch,  although  not  in  operation  yet  bnt  fast  approaching  completion, 
is  next  in  rotation.  It  will  cover  a  beautiful  scope  of  agricultural  conn  try.  Leaving 
the  river  abont  4  miles  below  Boise"  City,  it  reaches  the  top  of  the  bench  abont  4 
miles  farther,  passing  through  a  cut  35  feet  deep,  thence  it  takes  a  southwesterly  di- 
rection following  the  contour  of  the  country,  and  below  the  proposed  extension  of 
the  Ridenbaugh  ditch,  to  Deer  Flat.  It  is  provided  with  head-gates  for  90,000  miner's 
inches  of  water,  but  will  in  the  beginning  nave  a  capacity  of  only  9,000  inches.  The 
total  length  will  be,  like  that  of  Ridenbaugh  canal,  between  30  and  40  miles. 

The  Caldwell  canal  heads  about  18  miles  below  Boise"  City,  runs  westerly  some  15 
miles,  and  covers  the  lower  bench  lauds.  It  measures  abont  6  feet  in  the  bottom  and 
returns  the  surplus  water  into  Boise  River. 

Below  Caldwell  some  minor  attempts  have  been  made,  conveying  the  water  only 
into  natural  drains,  in  which  it  rnns  to  points  where  it  is  needed  and  taken  out. 
The  "  Methodist  ditch  "  was  constructed  bnt  is  not  in  operation. 

tfarth  aids.— The  oldest  canal,  known  as  the  "  Walling  ditch,"  takes  its  water  abont 

4  miles  above  Boise-  City.  Two  miles  from  the  head  It  operates  a  saw-mill,  from  which 
a  stream  in  a  10-foot  channel  is  conveyed  over  the  higher  lands  around  Boise"  City, 
which  derives  almost  exclusively  tier  water  supply  from  this  source ;  and  a  great  deal 
of  the  verdant  beauty  of  our  town  is  owing  to  this  ditch.  Beyond  the  city  it  is  used 
until  the  supply  is  absorbed,  ft  is  calculated  to  extend  this  canal  to  the  Dry  Creek 
Valley,  and  eventually  to  Willow  Creek,  a  total  longtb  of  about  30  or  40  miles. 

Several  miles  below  start  the  "  Ellis  and  Jacobs"  ditches,  which  flow  through  the 
lower  streets  of  Boise"  City,  and  one  covers  several  hundred  acres  beyond,  while  the 
other  rnns  a  noticing- mill. 

Dry  Creek  canal  is  taken  from  the  river  5  miles  above  the  mouth  of  Dry  Creek. 
It  recedes  from  the  river  nntil  reaching  the  foot-hills,  which  it  follows  until  attain- 
ing a  total  length  of  about  '20  miles.     The  "Moore  and  Stephenson  ditch  "  is  taken 

Foote's  Mill  ditch,  still  below,  h 
his  flowing-mill  at  Middle  ton. 

Opposite  Caldwell  emanates  the  "  Sebree  canal,"  which,  if  1  am  not  mistaken,  is 
14  feet  wide  at  the  bottom,  and  is  destined  to  cover  all  the  lower  lands  aa  far  as  Snake 
River. 

FAYETTE  RIVES. 

South  (ids.— Only  a  small  ditch  has  been  taken  out  at  a  point  called  Black  Canon, 
about  5  miles  up  from  the  town  of  Emmett.  This,  however,  can  not  do  very  great 
service,  because  of  not  reaching  high  enough. 

The  "Kelly  and  Bush  canal ''leaves  the  river  4  miles  below  Emmett,  and  continues 
in  a  northwesterly  direction  about  parallel  to  the  river  towards  Snake  River,  whue 
it  will  terminate  when  finished.  The  land  under  it  is  of  excellent  quality,  bnt  only 
scattered  portions  are  nnder  cultivation.  The  main  part  of  the  ditch  is  6  feet  wide 
at  the  bottom  for  a  distance  of  10  miles,  balance  3fc  feet,  and  the  total  length  about 
30  miles.    A  reservoir  isbntltat  McFarland  gulch,  which  will  overflow  160  acres  from 

5  to  8  feet  deep. 

The  Stevenson  and  Noble  canal  is  taken  out  of  the  river  abont  6  miles  below  Em- 
mett. It  is  8  feet  wide  on  the  bottom,  carries  5,000  inches  of  water,  and  extends  in 
a  westerly  direction  abont  20  miles.  Cost  of  construction  (20,000.  The  canal  is  an 
entirely  private  enterprise,  and  is  owned  by  E.  A.  Stevenson  and  William  B.  Noble. 
It  covers  about  8,000  acres,  of  which  2,200  acres  belong  to  ownersof  the  canal.  Only 
surplus  water  is  furnished  to  outside  parties. 

North  rids. — On  the  north  side  of  the  river  only  one  canal  can  he  mentioned — that 
of  the  Payette  Company,  heading  about  8  miles  above  the  town  of  Payette,  and  cov- 
ering the  settlements  along  this  valley  to  the  northern  county  boundary.  Its  dimen- 
sions are  not  over  6  feet  at  the  bottom,  and  the  length  to  the  county  line  about  12 
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PROSPECTIVE  C*NALS. 

All  our  great  hopes  of  populating  the  larger  portion!  of  the  desert  land  with  bntu 
pile  nettle™  have  been  attaching  to  the  early  completion  of  two  large  canal  system*, 
one  from  the  Boise"  River— the  Idaho  Mining  and  Irrigation  Company;  the  other 
from  the  Payette  River — the  Payette  Irrigation  Company ;  the  Utter  with  two  main 
canals,  one  on  each  side  of  the  river.  Both  schemes  are  beyond  capital,  which  fact 
makes  their  construction  a  mere  possibility  unless  the  Government  assists. 

The  plans  of  the  first- mentioned  enterprise  show  a  system  of  main  and  lateral 
canals  of  about  130  miles,  with  a  tributary  area  of  agricultural  and  mineral  land  *f 
nearly  300,000  acres. 

The  plans  of  the  second  enterprise  have  not  yet  assumed  any  definite  shape,  btu 
the  estimated  quantity  of  laud  to  irrigation  and  reclamation  would  exceed  255,1X0 

The  protected  Phyllis  canal  has  had  some  work  done.  Starting  on  the  south  sidi 
of  Boise-  River  about  10  miles  below  Boise  City,  it  has  for  its  objective  point  tbe  Dm 
Flat  country.  It  is  intended  to  cover  tbe  lower  lands,  which  would  be  too  remote  for 
the  Settlers  and  Ridenbaugh  ditches. 

Besides  the  unparalleled  advantage  of  water-power  for  manufacturing  purposes, 
the  log-floating  truffle,  on  the  larger  canals,  would  be  no  unimportant  affair.  Botl 
rivers  head  in  almost  inexhaustible  timber  regions,  and  the  cheap  transportation  of 
logs  to  tbe  carriage  of  the  saw-mill  would  encourage  this  industry  greatly. 


The  placer  interest  connected  with  tbe  construction  of  canals  is  but  little  inferior 
to  the  agricultural.  All  of  the  three  rivers  have  placer  ground,  but  espeoially  Snske 
River:  and  since  its  waters  are  not  available  and  other  resonrcee  are  at  beet  prob- 
lematical, the  placer  field  lay  an  idle  waste  of  dormant  wealth.  In  this  county  ser. 
era!  hundred  square  miles  of  placer  ground  may  be  estimated. 

NOTES. 

Tbe  canals  in  operation  and  those  nnder  contemplation  in  this  connty  are  loade- 

Jnate  to  the  service,  while  tbe  water  is  permitted  to  flow  nnused  through  this  gnat 
rainage  channel.  Snake  River. 

Allowing  the  duty  of  water  to  be  donble  that  contemplated  by  the  desert  act,  W 
wit,  one  miner's  inch  for  2  acres,  or  1  cubit  foot  per  secoiid  for  nearly  100  acres,  it 
has  been  demonstrated  in  this  connty  that,  when  continuous  stretch™  are  irricatid, 
heavy  orops  have  been  rained  and  tbe  duty  of  water  becomes  much  larger.  Thetu- 
derlying  clay  accounts  for  this. 

CROPS  AND  CLIMATE. 
Since  the  soil  in  this  county  is  equally  as  rich  as  that  of  other  surrounding  c( 


ties,  I  refer  this  point  of  prod 

pens,   while  tbe  climate  is  much  more  effectually  enjoyed  personally  than  by  the 

proxy  of  written  reports. 

In  submitting  these  lines  I  would  apologise  for  all  defects,  inasmuch  as  I  was  su- 
able to  secure  all  the  information  desired  in  the  time  allotted. 
Very  respectfully,  yonr  moat  obedient  servant, 

£.  H.  HrcssK, 
County  Surveyor,  Ada  County,  I&ako. 
Hon.  E.  A,  Stevenson, 

Boiei  City,  Idaho, 


REPORT  BY  C 

Boisk  City,  Avtput  15, 1869. 

Sir  :  In  accordance  with  yonr  request  the  following  statement  of  the  works  andplam 
of  the  Idaho  Mining  and  Irrigation  Company  is  respectfully  sumraitted: 

Tbe  point  of  diversion  of  the  main  line  of  the  Idaho  Mining  and  Irrigation  Com- 
pany's system  {often  referred  to  as  tbe  •'  New  York  Canal ")  is  on  the  left  bank  of  tbe 
Boise'  River,  about  ten  miles  above  Boisi*  City.  Tu.ereexist«at  this  point  an  excellent 
location  for  dual,  waste-weir,  and  head-gates,  all  of  which  can  be  founded  on  solid 

Th/. lands  to  be  covered  lie  in  Ada  County,  between  tbe  Bois6  and  Snake  Rivera 
Thej  are  of  the  first  quality  and  have  an  area  of  about  350, 000  acres 

Dig  ,,"■:!  by^OOglC 
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There  is  also,  under  tlics  line  of  canal,  a  large  body  of  place  lands,  extending  for  many 
miles  along  the  Snake  River,  above  the  mouth  of  the  Bo-lad.  The  length  of  canal, 
from  head  to  mouth  of  BoisC  Kiver,  will  be  about  70  miles.  Uinieuaions  at  head:  65 
wide  at  surface  of  water  and  10  feet  deep;  grade,  2  feet  per  mile.     Estimated 

-"--  "«•--■— ......    .      - ■-  )r(8  inches.    Forthesnpr'- 

o  the  placers,  is  being  c< 
atructed  the  Phyllis  Canal  or  "  lower  line"  of  the  company's  system.. 

This  will  take  water  from  the  Bois6  Kiver  at  the  lower  end  of  Eagle  Island,  about 
14  miles  below  Boise  City. 

The  length  of  tbe  Phyllis  lineis  about  50  miles.  Dimensions  at  head,  22  foet  wide 
at  water  surface  and  5  feet  deep.  Capacity,  175  cnbic  feet  per  second,  or  about  8,500 
miner's  inches  under  a  four-inch  pressure. 

The  company  has  been  very  thorough  in  its  preliminary  work,  including  careful 
and  detailed  surveys.  There  have  also  been  selected,  in  a  trip  made  forthat  purpose, 
reservoir  sites  on  Smith,  Blind,  and  Fall  Creeks,  for  husbanding  the  spring  supply  of 
the  river  if  it  should  prove  necessary  to  do  so.  These  sites  are  unusually  favorable. 
and  reservoirs  of  large  capacity  can  there  be  cheaply  constructed. 

Of  the  Phyllis  or  "lower  line"  ahout  2  miles  have  been  completed.  Work  on  the 
main  line  has  thus  far  been  confined  to  the  tipper  2  miles,  which  is  in  cafion,  with 
much  work  in  loose  rock  and  large  bowlders,  but  no  solid  rock  cutting.  The  work 
has  been,  nntil  recently,  in  charge  of  Mr.  A.  D.  Foote,  now  irrigation  engineer  for  the 
Snake  River  division  of  the  U.  8.  Geological  Survey. 

Over  tbe  whole  of  the  proposed  system,  the  enrveys  show  no  difficulties  of  magni- 
tude, and  the  lands  can  be  covered  at  very  moderate  cost. 

Respectfully  submitted.  ' 

C.  H.  Tompkins,  jr., 

J.  C.  SrSAUGBAN,  Engineer  and  Manager. 

Surveyor-General,  Territory  of  Idaho. 
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ALTTJRA8   COUNTY. 

REPORT  BY   JOUS   B.    HASTINGS,    DNITXD  STATUS    DEPUTY    MINCSiL  8UBVKTOB. 

Retchum,  Idaho,  Augmt9, 1689. 
Sir:  Regarding  irrigable  Areas  and  ditches  in  thin  county,  there  are  betweeq Saw- 
tooth ami  East  Fork  of  Wood  River  practically  no  areas  under  cultivation.    Other 
portions  of  the  conuty  Messrs.  Maudell  and  Burkbardt  say  they  will  report  upon. 

Dildtrtin  thin  part  of  the  emvnty. 
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Total  crop  valne  of  all  these  areas,  (10,000.    Trail  Creek  and  Wood  River  carry 
sufficient  water  all  the  year  for  above  ditches. 

Ten  miles  above  Ketchuin,  ou  Wood  River,  there  is  a  quite  recent  lake  bed ;  adani 
400  feet  long,  100  feet  high  would  convert  it  into  u  reservoirs  miles  long,  half  a  milt 
wide.  Such  riatu  would  cost  $150,100  or  less.  These  measurements  do  not  pretend  to 
accuracy.  There  are  no  other  nut  table  sites  for  cheap  reservoirs,  to  my  knowledge, 
except  each  as  will  be  reported  by  Messrs.  Bnrkhart  and  Maudell. 
Very  respectfully,  yours, 

John  B.  Hastings. 
Joseph  C.  StraUGHaN, 

United  Statet  Surveyor-General  for  Idaho. 


)  FRANK  C.   MAN  DULL. 

II aj  ley,  Idaho,  Avgml  10,  1883. 

SIR:  In  compliance  with  yonr  request  of  June  8,  asking  for  information  respecting 
the  supply  of  water  for  irrigation,  etc.,  we  have  the  honor  to  report  that  WoodEiver 
furnishes  ample  water  is  ordinary  seasons  for  tbe  irrigation  of  all  arable  land  trav- 
ersed by  it  in  A 1  turns  Connty. 

The  supply  of  water,  however,  is  insufficient  for  purposes  of  irrigation  of  land  a 
few  mi  lew  south  of  Hailoy,  in  Logan  County  - 

Eleven  miles  north  of  Ketchum  there  is  an  excellent  natural  site  for  a  dam  and 
storage  reservoir,  which  can  be  constructed  at  comparatively  small  expense,  and  which 
would  bo  amply  sufficient  to  supply  the  entire  arable  territory  tributary  to  Wood 
River. 

Deer  Creek,  East  Fork,  and  Trail  Creek,  branches  of  Wood  River,  are  insufficisnt 
in  dry  seasons  to  supplv  tbs  valleys  through  which  they  run. 

Upon  these  streams  there  are  favorable  locations  where  dams  and  storage  reservoin 
nan  be  built  at  no  great  expense.  All  of  the  land  covered  by  these  streams  is  very 
productive  when  wotl  watered. 

There  is  a  small  portion  of  Altoras  County  and  a  large  part  of  Caster  County  lying 
within  the  valley  of  Big  Lost  River,  comprising  a  large  tract  of  land  now  wholly 
unproductive  for  want  of  water.  We  are  reliably  informed  that  the  topography  el 
the  country  affords  sufficient  natural  sites  for  saving  and  utilizing  the  water,  which 
otherwise  runs  to  waste  during  tbe  spring  freshets. 

Within  the  present  limits  of  Alturas  County  there  are  no  lands  requiring  irrigation 
other  than  those  adjacent  to  the  streams  already  mentioned. 

All  of  which  is  respectfully  submitted. 

H.  Z.  BrjBKHAKT, 

Committeeman. 
Frank  C.  Mandkll, 

Georok  L.  Snoop,  Governor.  County  frnrtejfOr- 


REPORTS  FROM  ALTUKAS  AND  BEAK  LAKE  COUNTIES.   331 

SUPPLEMENTAL  REPORT   BY   FHANK   C.    MANDBI.L,    UNITED     STATES    DEPUTY   MINERAL 


Hailey,  Idaho,  August  14,  1889. 

Sir  :  Herewith  I  send  map  showing  approximate  locations  of  dam  and  water  stor- 
age sites  upon  the  principal  streams  of  Altnras  Connty. 

Upon  Lost  River,  at  the  Narrows,  about  11  miles  above  its  junction  with  Pass 
Creek,  and  also  on  Pass  Creek  just  above  where  it  joins  Lost  River,  are  very  favorable 
locations  for  dams  and  storage  reservoirs. 

In  the  valley  of  Lost  River  there  is  an  area  of  upwards  of  100,000  acres  of  land  ca- 
pable of  producing  fine  crops  with  water;  5,000  acres  are  now  tilled,  and  the  river, 
in  average  seasons,  furnishes  water  for  about  7,000  acres  more,  1.  «.,  a  total  capacity 
for  about  12,000  acres. 

Beer  Creek  has  a  tributary  territory  of  2,500  acres.  It  will  irrigate  1,000  acres  in 
favorable  seasons,  and  about  that  amonut  is  cultivated,  if  we  include  hay  lands. 

East  Fork  irrigates  about  800  acres  of  the  2,000  acres  in  its  valley  capable  of  cul- 
tivation. 

Trail  Creek  embraces  1,000  acres  and  waters  abont  500  acres. 

Upon  all  these  creeks  good  sites  for  storage-dams  can  readily  be  shown.  The  12, 000 
acres  of  arable  land  within  the  present  Altnras  Connty,  and  within  the  valley  of 
Wood  River,  can  be  readily  watered  by  Wood  River.  About  7,000  acres  are  under 
cultivation.  Wood  River,  however,  fulls  short  of  irrigating  its  tributary  territory 
within  the  county  of  Logan.  At  the  dam  location  cited  in  report,  the  valley  narrows 
to  abont  35U  feet,  and  just  above  this  place  a  broad  extensive  meadow  tract  affords 
the  best  facilities  for  an  artificial  lake  or  storage  reservoir. 
Very  respectfully, 

Frank  C.  Mandell, 
United  Statu  Deputy  Mineral  Surveyor  and  Comfy  Surveyor. 

Joseph  C.  Stbaughan, 

United  State*  Surveyor- General,  BoisiCity,  Idaho. 


Summary  of  Altera*  County  report. 
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-Fonr  main  canals;  length,  16  miles;  size,  G  by  yfeet;  cost,  $2,500; 
i  by  inhabitants;  amount  now  irrigated,  1,200  acres;  amount  yet 
■f  water,  2,000  acres  ;  cost  of  reservoir  (estimated),  $5,000. 
—Two  main  canals ;  length,  10  miles ;  average  size,  12  by  2  feet ;  cost,  $5,000 ; 
owned  in  common  by  inhabitants ;  amount  now  irrigated,  2,000  acres ;  amount  now 
vacant  that  could  be  irrigated  by  reservoir,  2,000  acres. 

Preston.— One  main  canal  81  miles  long  ;  size,  12  by  4  feet ;  cost,  $10,000 ;  owned  in 
common  by  inhabitants ;  total  amount  irrigated,  1,600  acres ;  cost  of  reservoir,  $5,000 
(estimated);  amount  of  land  now  vacant  that  could  be  irrigated  from  ri 


Georgetown. — 


Dingle.- 
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it  of  land  now  vacant  that  could  he 


acres;  coat  of  reservoir  (eatiuitHed).  $4,000; 
irrigated  from  reservoir,  2,000  acres. 

Vrnnixgtoa.  Two  main  canals,  ton  lateral  caoals;  total  length,  16  miles;  avenge 
size,  4  by  -j  foot ;  tost,  $1,000;  owned  in  common  by  the  inhabitants;  amount  ofliiid 
now  irrigated,  1,000  acres;  cost  of  reservoir  estimated  at  $5,000;  amount  of  land  now 
vacant  that  could  be  irrigated  with  reservoir,  6,000  acres. 

Liberty,— Four  main  canals;  total  length,  21  miles;  average  sire,  4  by  2  feet;  met, 
$6,000;  owned  in  common  by  citizens;  amount  of  land  now  irrigated,  2,000  acres; 
cost  of  reservoir  estimated  at  $10,000;  amount  of  land  now  vacant  that  could  be  irri- 
gated from  reservoir,  3,000  aoree. 

Ovid. — One  main  canal;  length,  10  miles;  average  size,  6  by  2  feet;  cost,  $4,000; 
owned  in  common  by  the  inhabitants ;'  total  amonnt  of  land  now  irrigated,  800  acres; 
amount  Of  land  now  vacant  that  con  Id  be  irrigated  from  Liberty  Reservoir,  1,000 1 

Nottna*. — Five  main  canals;  total  length,  10  miles ;  average  size,  4  by  2  feet' 
$1,000;  owned' '—  ;-■-->■=•  —  -  —  '  — - 


acres;  cost  of 

irrigated  from 

Thomat's  Fork. 
cost,  $5,000;  owned 


rerage  aiw,*  vy  *  neti  «wi, 
_  by  inhabitant's;  total  amount  of  land  now  irrigated,  1,000 
(estimated),  $5,000 ;  amonnt  of  land  yet  vacant  that  can  bs 


_.,  1,000  a. 

r  main  canals;  total  length,  14  miles;  average  ante,  10  by  2  feet; 

u  by  inhabitants;  total  amount  of  land  now  irrigated, 

*— *  -,t  $5,000;  amonnt  of  laud  yet  vacant  that 


1,500  acres;  cost  of  reservoirs  estimated  a 
could  be  irrigated  from  reservoir,  10,000  k  - ... 

St.  Ctowtst.— Eight  main  canals;  total  length, SO  miles;  average  siee,6  by  2  feet; 
cost,  $10,000 ;  owned  in  common  by  the  inhabitants;  amonnt  of  land  now  irrigated, 
3,500  acres;  coat  of  reservoir  estimated  at  $1,000;  amount  of  land  yet  vacant  that, 
might  be  irrigated  from  reservoir,  1,500  acres. 

Paris. — Four  main  canals;  total  length,  124,  miles;  average  size,  6  by  12  feet;  cost 
$10,000;  owned  In  common  by  the  inhabitants;  amount  of  land  now  irrigated,  2,000 
acres;  cost  of  reservoir  estimated  at  $5,000;  amonnt  of  land  yet  vacant,  that  could  be 
irrigated  from  reservoir,  5,000  acres, 

Fiih  HuTtm. — Five  main  canals;  total  length,  13  miles;  average  size,  4  by  2  feet; 
*"B  by  the  inhabitants ;  amonnt  of  land  now  irrigated, 
estimated  at  $5,000;  amount  of  land  yet  vacant  that 
air,  1,000  acres, 
canals;  total  length,  15  miles;  average  size, 6  by  2  feet; 
•\on  by  the  inhabitants ;  amonnt  of  land  now  irrigated, 
estimated  at  $2,500;  amonnt  of  land  yet  vacant  that 
voir,  2,500  acres. 
Individuals.— About  ten  isolated  canals  owned  by  individuals.     Total  length,  30 
miles ;  average  size,  4  by  2  feet ;  cost,  $2,000 ;  amonnt  of  land  irrigated,  about  1,000 

RECAPITULATION. 
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All  kinds  of  hardy  vegetables  and  small  fruits  a  good  yield. 

Exports:  Cattle,  hones,  sheep,  lumber  ami  all  kinds  of  farm  products. 

Timber  on  the  mountain  abundant,  convenient.  Range  for  stock  good.  Irriga- 
tion season  May,  Juno,  July,  and  August. 

Snow-fall,  average  6  to  8  feet  on  mountains.  Water  supply,  great  deficiency  in  1888 
And  1889. 

Elevation,  average,  5,800  feet  above  sea  level. 


BINGHAM  COUNTY. 
G2NXRAL  DESCRIPTION. 

Bear  River. — Bear  River rims  for  14  miles  through  a  narrow  cafion, commencing  be- 
low moath  of  CoUouwoud  (Jruek,  and  dots  uot  offer  many  good  locations  for  canals 
south  of  said  cation. 

Port  Jfettf  Hirer. — As  Port  Neuf  runs  for  nearly  30  miles  through  a  narrow  cafion, 
and  as  the  lands  along  its  lower  course  Irutn  Poeatelleo  to  Snake  River  will  be  mote 
practicably  irrigated  by  Snake  River  water,  a  canal  should  be  constructed  to  run 
south  along  the  foothills  of  Port  Neuf  Range  to  irrigate  T.  9,  10,  11,  and  M,  S.  of 
R.  37  E..  and,  if  possible,  Bound  Valley,  in  T.  13  S.  of  R.  38  and  :)9  E. 

Blaekfoot  River. — The  amount  of  water  sufficient  for  its  irrigable  lands  can  only  be 
obtained  by  the  construction  of  reservoirs  in  the  basins  of  John  Day's  Lake,  in  order 
to  drain  Cariboo  Range,  and  in  the  narrow  cations  of  the  spring  brunches  emptying 
into  Spring  Porks  of  Big  Blaekfoot,  in  order  to  drain  Preuss  and  Cariboo  ranges. 


Summary  of  Bingham  County  report  (norfi  parr). 
[Compiled  from  reports  of  Hon.  W.  H.  B.  Crow  and  others.} 
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Summary  of  /JtujHom  Count)  (south  pari). 

(Compiled  from  Reportof  OsnarSonneDkalb,  United  State*  depntj  surveyor.  1 
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BOISfi  COUNTY. 

REPORT   BY  S.    X.   BISK  AND  1 


Van  Wyck,  Idaho,  July  5,  1889. 

Dkab  Sir  :  I  am  in  receipt  of  your  circular  letter  of  Juno  15  in  reference  to  infor- 
mation to  come  before  "  tbe  United  States  Senate  Committee  on  Irrigation."  I  hnvu 
waited  till  the  last  moment,  expecting  the  map  mentioned  and  promised  in  your  let- 
ter, but  it  has  not  yet  arrived,  which  I  very  much  regret.  In  abaenco  of  sucli  map  I 
have  prepared  a  small  pen  map  of  Long  Valley,  by  reference  to  wliioh  you  will  be 
better  able  to  understand  tbe  purport  of  this  letter. 

Yon  are  of  course  aware  of  tbe  fact  that  Boise  County,  Idaho,  is  not  mainly  an 
agricultural  county,  but  it  is  rather  more  noted  for  its  mining  interests. 

(1)  Garden  Valley  is  situated  partly  on  Middle  Pork,  and  partly  on  Booth  Fork  of 
Payette  River.  The  whole  valley  is  aboot  8  miles  in  length  and  1  mile  in  width. 
It  bus  been  in  cultivation  for  several  years,  and  where  irrigation  is  needed  it  is  sup- 
plied from  the  intersecting  streams. 

(2)  Squaw  Creek  Valley  is  already  in  cultivation,  and  under  a  system  of  borne  ir- 
rigation sufficient  for  all  purposes.     It  is  a  small  valley  containing  about  40  home- 

(3)  Horseshoe  Bend  and  Sqoaw  Creek  Flat  contains  more  than  two  dozen  home- 
steads, but  abundantly  watered  by  ditches  usually  from  the  Payette  River. 

The  main  portion  of  Boise"  County  that  can  be  used  for  agricultural  purposes,  in- 
cluding bay  and  grazing,  is  included  In  Long  Valley. 

(4)  Long  Valley  is  about  60  miles  in  length  and  9  or  10  miles  in  width,  extending 
in  a  general  direction  from  north  to  south,  bearing  a  little  eastward  along  North 
Payette  Biver.  From  the  upper  lakes  to  the  southern  terminus  there  is  an  almost 
gradual  descent,  estimated  at  about  400  feet  for  the  whole  extent. 

By  reference  to  the  map  you  will  see  the  several  main  ditches  already  commenced 


:e  of  Lake  Fork  Creek,  about  10 
is  south ;  and  it  is  to  be  produced  as  far  as  Gold  Fork.    When  completed  it  will 
water  an  area  of  about  10  miles  long  by  3  miles  wide. 

{'J)  Gold  Fork  Ditch  commences  far  up  Gold  Fork  and  is  to  be  extended  south 
ward  about  10  miles,  emptying  into  the  falls  of  Payette  River.  When  completed  it 
will  water  an  area  of  about  10  miles  long  by  3  miles  wide. 

(.1)  Big  Creek  Ditch  is  taken  out  of  Big  Creek  toward  the  foot-hills  and  extends 
westward  about  2  miles.  When  completed  it  will  water  an  area  of  about  3  miles  long 
and  1+  wide  or  less. 

(4)  Clear  Creek  Ditch  is  taken  ont  of  Clear  Creek,  and  intended  to  run  westward 
into  Payette  Biver,  and  when  completed  it  will  water  several  hundred  acres  of  land. 

(5)  Tamarak  Falls  Ditcb  is  to  take  its  supply  out  of  Payette  River,  at  Tamarak: 
Fulls,  and  run  southward  aloug  the  western  side  of  the  valley,  extending  about  10 
miles  and  emptying  into  Payette  River.  When  completed  it  will  water  an  area  of" 
about  10  miles  long  and  3  miles  wide. 

(6)  Kimball  Ditch  takes  its  water  out  of  Hazard  Creek,  and  rune  eastward  to 
Payette  River.  It  is  in  operation,  and  waters  an  area  of  about  2  miles  long  and  1 
mile  wide. 

are  many  priva 

expense  to  individuals,  a; 
Under  those  systems  the 
ould  say  that  as  the  'inn 

about  two  months,  tbe  n  .  .   _  .... 

above  mentioned  during  that  period  will  always  be  abundant,  or  easily  made  suf- 
ficient when  required. 

I  have  been  at  some  pains  to  consult  with  the  citizens  of  Long  Valley,  as  far  as 
practicable,  in  reference  to  the  matters  elicited  in  your  letter,  and  at  their  earnest 
general  request,  as  well  as  accepting  your  timely  suggestion,  I  would  beg  leave  to 
submit  the  lottowing : 

(1)  Long  Valley  began  to  be  settled,  though  sparsely,  as  far  back  as  five  or  six 
years  ago.  Several  of  these  settlers  have  been  improving  their  prospective  home- 
steads ever  since,  in  hope  of  obtaining  their  title  in  doe  time. 

(2)  The  main  lines  for  township  purposes,  which  were  surveyed  several  yean  ago, 
have  been  of  great  assistance  ever  since  in  helping  the  settlers  to  guess  at  the  prob- 
able location  of  their  claims. 

(3)  The  immigration  has  steadily  increased,  year  by  year,  until  then  Is  an  esti- 
mated population  of  nine  hundred, 
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(4)  The  uncertainty  of  ti,.i  location  of  section  lilies,  yet  to  be  surveyed,  causes u 
earnest  desire  that  the  work  of  completing  the  survey,  be  prosecuted  as  soon  u  pos- 
sible. 

(5)  As  these  settlers  are  usually  a  poor,  but  thrifty,  industrious,  law-abiding  clan 
of  people,  many  of  them  veteran h  or  sons  of  veterans,  in  their  con ntry*s  serrioe,  seek- 
ing to  secure  and  improve  homes  for  themselves  and  their  families,  they  anxiously 
hope  that  nothing  may  be  done  by  any  of  our  public  officials,  or  by  the  Senate  coin. 
mittee,  to  retard  the  realisation  of  those  cherished  anticipations,  nor  to  fro strate  their 
final  attainment. 

Bnt  if,  in  the  Judgment  of  the  surveyor-general  for  Idaho  and  of  the  Senate  com- 
mittee, moiety  or  aid  is  deemed  advisable  to  be  appropriated,  without  jeopardizing 
our  homes,  or  entailing  burdens  by  way  of  future  rental  expenses,  to  the  people,  it 
would  be  duly  appreciated  by  the  citizens. 
Your  obedient  servant, 


Aimsutry  of  Boiti  County  reports. 
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CASSIA  COUMTT. 


r  T.  A.  STARRS. 


Dug  Sir  :  I  beg  leave  to  submit  the  following  in  reply  to  the  questions  asked  is 
yonr  circular  letter  of  June  15,  l&ftl 

Cassia  County,  with  a  climate  on  surpassed  by  any  Territory  in  the  Union  and  equaled 
by  few,  situated  in  longitude  37°  west  from  Washington  and  latitude  43t°i  contains 
6,100  square  miles  of  laud,  abont  One-fbgtth  of  it  mountainous,  with  a  little  timber, 
one-balfundnlating  glazing  lands  of  great  excellence,  and  one- fourth  level  ajd  voty 
fertile  farm  lands.  Products:  Cattle,  wool,  horses,  bay,  grain,  vegetables,  and  frails. 
Snake  River,  Raft  River,  East  Rock  Creek,  Sublette,  West  Rock  Creek,  and  Salmon 
River  are  its  principal  streams,  thus  making  it  in  one  of  the  beet- watered  counties  in  Ibe 
Territory,  upon  all  of  which,  except  Snake  and  Salmon  Rivers,  agriculture  is  soccsb- 
fally  carried  on,  and  the  entire  amonnt  of  water  these  streams  produce  is  need  upon 
the  land,  except  that  which  rune  to  waste  during  the  months  of  January,  February, 
March,  and  April,  which  could  be  held  in  storage  by  a  system  of  reservoirs  and  fnlly 
'y  the  present  settlers;  and  on  some  streams  reclaim  thousands  of  acres  that 
never  be  reclaimed  in  any  other  way,  as  the  elevation  would  be  each  as  the  sd- 
il'a  canal  from  Snake  River  could  not  reach  them.  The  past  three  years  bare 
been  seasons  of  continued  drought.  The  past  winter  much  less  snow  has  fallen  thai 
haa  been  the  case  within  the  knowledge  of  the  earliest  settlors,  oonaequenLYv  tl*s*»»" 

'■■'     '        C> 
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tog  the  a] road y -depleted  streams,  thereby  .reducing  very  ranch  the  annual  produc- 
tion of  all  crops. 

It  is  thought,  from  the  best  sources  of  in  formation  we  have  at.  band,  that  a  system 
of  storage  reservoirs  in  this  county,  at  a  cost  of  abont  $50,000,  located  at  the  heads 
of  the  aforementioned  streams,  would  reclaim  10,600  acres  of  valuable  land  that 
never  can  be  reclaimed  in  any  other  manner,  and  furnish  water  for  at  least  5,000 
acree  already  settled  apou  ;  whereas  without  such  aid  the  settlers  will  have  to  emi- 
grate to  some  other  locality  and  leave  their  homes  and  other  improvements.  A  canal 
from  Snake  River,  taken  out  at  the  proper  elevation,  say  the  South  Fork  of  Snake 
Kiver,  would  reclaim  at  least  (in  this  county)  400,000  acres  of  the  very  best  lauds. 
The  cost  of  said  cunal  wonld  be  difficult  to  estimate  until  the  completion  of  the  sur- 
veys, bnt  it  is  thought  wonld  not  exceed  $5  per  acre  for  all  lands  covered  by  the 
canal,  and  it  could  lie  extended  inlo  the  adjoining  county  on  the  west  (Owyhee)  and 
would  cover  the  Brnneau  Valley. 

Salmon  River  Valley,  4,200  feet  above  the  sen,  is  not  nnder  cultivation,  bnt  has  a 


a  climate,  that  adapts  it  to  the  raising  of  hay  and  grain  and  all  kinds  of  fruits. 
This  valley  is  52  miles  long  by  an  average  of  over  30  miles  wide,  and  contains  many 
hundred  thousand  aoresoffino  land.    The  Salmon  River,  at  apoint  at  Rock  Creek  Sta- 


tion, baa  an  elevation  of  4,200  feet.  This  river  to  the  west  of  Rock  Creek  takes  its  rise 
on  the  eastern  slope  of  the  Brnneau  Mountains,  in  tbe  State  of  Nevada,  flows  east  for 
some  distance,  then  flows  nearly  due  nortli  a  distance  of  100  miles,  and  empties  into 
Snake  River  one-half  mile  above  Payne's  Ferry,  It  flows  through  one  of  the  Guest ' 
bodies  of  land  in  the  country,  bnt  it  is  in  a  deep  canon  from  the  time  it  debouches  in 
tbe  valley  6  miles  below  the  Brown  rancbe,  where  it  wonld  require  an  extensive  dam 
to  raise  it  to  the  level  of  tbs  laud.  The  material — rook— is  very  plenty  and  near 
by.  This  would  amply  repay  a  liberal  expenditure  of  money  to  reclaim,  as  its  usual 
flow  far  exceeds  any  stream  in  the  county.  Its  flow  in  flood  time  is  equal  to  60,000 
miner's  inches  of  water.  Some  4,000  acres  of  hay  is  cultivated  upon  the  upper  waters. 
This  valley  is  capable  of  sustaining  10,000  people.  Number  of  ditches,  fifteen  ;  length 
of  them ,  30  miles. 

Rook  Creek  takes  Its  rise  upon  the  northern  slope  of  a  spur  of  the  Goose  Creek 
Mountains,  flows  flrdistauce  of  35  miles, and  empties  into  Snake  River  33  miles  west 
of  Shoshone  Falls. 

Dividing  the  county  into  water  districts,  we  begin  with  the  West  Rook  Creek  and 
Dry  Creek  as  No.  I,  which  contains,  during  the  ordinary  irrigation  seasons,  abont  3,000 
inches  of  water  and  about  35,000  acres  of  valuable  farming  land.  Abont  one-half  of 
it  is  in  a  good  state  of  cultivation,  producing  hay,  grain,  vegetables,  and  fruit,  yield- 
ing per  acre — timothy  hay,  2^  tons,  value  per  acre  (20;  wheat  per  acre,  40  bushels, 
value  $24;  ostspersere,  50  bushels,  value  $15  ;  barley  per  acre,  46  bnshels,  valne  $13 ; 
potatoes  per  acre,  200  bushels,  value  $60 ;  alfalfa  per  acre,  6  tons,  value  $36.  Number 
of  ditobes  in  district,  thirty ;  length,  85  miles.  There  is  a  very  favorable  situation 
fur  a  reservoir  at  what  is  termed  "  Tbe  Forks,"  which  could  be  built  for  about  $5,000, 
and  wonld  enable  those  who  are  now  deprived  of  water  to  have  sufficient  and  reclaim 
about  600  acres  of  land. 

Goose  Creek,  in  water  district  No.  2,  takes  its  rise  in  Goose  Creek  Mountains,  and 
f  rat  flows  In  a  northeasterly  direction,  then  runs  almost  due  north  to  Snake  River 
emptying  into  it  abont  33  miles  east  of  Shoshone  Falls  and  6  miles  above  Starrh's 
Ferry;  contains  in  ordinary  seasons  about  12,000  inches  of  water;  it  has  many 
small  streams  that  flow  into  it:  Birch  Creek,  Basin  Creek,  Trapper  Creek,  and 
other  email  streams.  Goose  Creek  Valley  at  Oakley  has  an  elevation  of  4.440  feet 
above  tbe  sea ;  at  the  island  4.341  feet.  It  contains  about  300,000  acres  of  the  finest 
laud  in  the  Territory.  It  has  a  length  of  abont  27  miles  north  and  south,  and  an 
average  breadth  of  about  20  miles  east  and  west.  There  are  about  14,000  acres 
under  eultivatioo.  The  average  yield  of  crops  in  ordinary  seasons  is,  via:  Wheat 
|ier  acre,  40  bnshels ;  valne,  $25 ;  oats  per  acre,  50  bushels ;  value,  $15 ;  barley  per 
acre,  45  bushels ;  value,  $14  ;  potatoes  per  acre,  200  bnshels  ;  value,  $60 ;  alfalfa  per 
acre,  6  tons;  value,  $36;  timothy  per  acre,  2,  tons :  valne,  $20. 

The  water  supply  for  irrigation  begins  to  fail  about  the  20th  of  June  to  abont  one- 
third  of  needed  supply,  but  there  has  not  been  one-third  the  amount  required  this 
yi-ar  at  any  time  of  the  season.  About  8  miles  up  tbe  Goose  Creek  Canon,  above  the 
mill,  there  is  a  very  fine  location  for  a  storage  reservoir. 

The  bluffs  approach  on  each  side  of  the  cation  to  within  150  feet,  above  which  an 
extension  flat  Bpreadsout  of  slight  grade.  A  dam  built  between  those  bluffs  ut  a  height 
of  50  feet  wonld  form  a  reservoir  2  miles  long  by  three  quarters  to  1  mile  wide  and  cost 
abont  $12,000.  In  ordinary  seasons  there  is  in  Goose  Creek  above  this  point  10,000 
inches  of  water.  Another  very  favorable  location  is  on  a  tributary  of  Goose  Creek 
called  Trapper  Creek.  With  an  outlay  of  abont  $15,000  a  reservoir  could  here  be  bnilt 
that  would  be  three- fourths  of  a  mile  wide  by  1  mile  long,  with  an  average  depth  of 
20  feet ;  this  location  would  be  desirable,  as  its  depth  would  prevent  a  rapid  evapora- 
tion.    On  the  west  side  oi  Goose  Creek  is  a  stream  oolled  Cottonwood-    In  ordinary 
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years  this  stream  flows  about  2,000  inches  iif  unler  until  about  the  21st  of  May,  when 
tin-  supply  diminishes  tu  about  400  Inches.  A  reservoir  at  this  point  could  be  built 
at  small  cost.  It  is  the  opinion  of  many  tbiit  Hit  outlay  of  $20,000  on  Qooao  i  reek 
ami  tributaries  would  cause  the  reclamation  of"  at  least  5,000  acres  more  loud  than  can 
ever  be  cultivated  without  it,  braids  furnishing  water  to  many  who  will  have  to 
move  away  unless  they  can  get  water.  The  retention  of  large  bodies  of  water  in  res- 
ervoirs would  cause  uew  springs  to  burnt  forth  and  enlarge  and  feed  the  others. 
There  are  now  five  canals  running  from  Goose  Creek,  with  an  aggregate  length  of  40 
wiles  and  capacity  of  about  3,000  inches.  The  other  ditches  number  aboot  fifty; 
length,  50  miles ;  water  required  to  irrigate  1  acre  of  land  of  average  crop  1  inch  to 
the  acre. 

Disirict  No,  3,  Marsh  Valley,  is  situated  in  the  mountains  at  an  elevation  of  4.700 
feet  above  the  sea  at  Albion,  which  is  our  county  seat.  The  valley  in  about  15  miles 
long,  itl  greatest  width,  at  Albion,  about  7  miles.  Its  mam  streams  are  Marsh  Creek, 
Land  Creek,  and  Howell  Creek  and  their  tributaries.  Marsh  Creek  takes  its  rise  in 
a  spur  of  the  Goose  Creek  Mountains,  the  summit  of  which  is  Mount  Harrison;  ele- 
vation above  the  sea,  10,000  feet.  In  ordinary  years  the  suow  falls  to  a  great  depth 
upon  this  spar  of  the  Goose  Creek  Range  and  furnishes  an  abnndant  supply  of  water. 
Fifteen  hundred  feet  below  Mount  Harrison  is  Lake  Cleveland,  one  of  nature's  nat- 
ural reservoirs  and  the  main  source  of  Marsh  snd  Lund  Creeks.  Five  thousand  dol- 
lars expended  upon  this  lake  would  store  an  area  of  water  covering  about  30  arret 
at  a  depth  of  SiO  feet  above  low-water  mark  Green  Canon,  about  1,600  feet  below 
the  lake,  is  another  favorable  storage  reservoir,  aod  could  be  built  at  a  cost  of  about 
$5,000.  At  Cow  Gulch,  a  point  whure  both  Summit  and  Howell  Creeks  can  be  util- 
ized, another  storage  reservoir  can  be  built  at  a  coat  of  about  |H,000. 

The  three  reservoim  above  mentioned  would  store  a  sufficient  quantity  of  water  to 
enable  every  settler  upon  Marsh  Creek  and  its  tributaries  to  have  sufficient  water  to 
irrigate  all  the  laud  claimed  and  in  cultivation  by  them.  Without  such  aid  n 
will  have  to  leave  their  homes  and  improvements.    Some  few  *  ... 

migrating  to  British  Columbia,  others  seeking  employment  it  ._  . 
ritory  and  Montana.  Marsh  Creek  has  a  length  of  17  miles  from  it*  hoi 
it  empties  iuto  Snake  River,  10  miles  above  the  mouth  of  Goose  Crrek.  The  amount 
of  land  claimed  and  fenced  along  this  stream  is  about  13,000  acres,  with  about  4.5U0 
acres  under  cultivation.  Number  of  ditches,  ninety;  length,  88  mil™.  Marsh  Creek 
and  tributaries  have  such  heavy  grades  that  the  waters  flow  very  rapidly  during  the 
flood-tide.  In  ordinary  years  there  Hows  into  Snako  Kiver  for  the  mouths  of  January, 
February,  March,  ni id  April  the  largest  body  of  water  that  runs  in  the  stream*  during 
the  year.  It  is  calculated  that  the  flow  of  the  waters  of  Marsh  Creek  amount  to 
15,000  inches  under  a4-iuch  pressure,  thus  furnishing,  if  stored  in  reservoirs, sufficient 
water  to  irrigate  all  the  lauds  claimed  and  under  cultivation.  After  the  4th  of  July 
ihis  stream  is  reduced  to  almost  nothing.  At  this  elevation  corn  is  produced  and  all 
the  fruits,  apples,  pears,  plums,  cherries,  and  small  berries  in  the  greatest  abuudaeee 
with  surpassingly  tine  flavor.  Yield  of  crops  in  ordinary  years:  wheat, per  acre,  45 
.bushels;  value, $27.  Oats, per  acre,  55  bushels ;  value,  $17.  Barley,  per  acre, 45  bush- 
els; value,  ilTi.  Corn,  pursers,  35  bushels;  value,  $13.  Potatoes,  per  acre,  250bushHs; 
value, C^i.  Alfalfa,  per  acre,  (itous;  value, HG.  Timothy,  per  acre,  a*  tons;  value, 
$20. 

Cassia  Creek,  in  district  No.  4,  takes  its  rise  at  the  base  of  Mount  Independence,  at 
a  point  where  the  general  trend  of  the  Goose  Creek  Range  trends  to  the  West.  At  an 
elevation  of  10,o00  feet  above  the  sea,  its  summit,  in  ordinary  years,  is  white  with  now 
until  in  August.  It  ia  fairly  covered  with  timber  and  its  sides  deeply  farrowed  with 
ravines,  which  prevent  the  sun  from  melting  the  accumulated  snows  which  drift  iuto 
these  ravines  in  the  winter  to  a  great  depth.  This  is  the  main  reason  why  Cassis 
Creek  furnishes  the  largest  and  moat  continuous  volume  of  water  in  the  comity  for  iu 
size.  Us  volume  iu  the  three  spring  months  is  eqnal  to  15,000  inches  of  water,  arid  st 
times  to  20,000  inches,  but  diminishes  very  much  by  the  1st  of  July.  This  stream, 
from  Mount  Independence,  flows  almost  due  easi  a  distance  of  12  miles  and  empties 
into  Rait  River,  near  the  cuter  of  the  towu  of  Malta,  at  Conant'a  store.  The  valley 
has  an  elevation  of  4,700  feet  above  the  sea.     Near  the  base  of  Moui     "    ' 


tnral  depressions,  or  small  lakes,  with  an  areaofabor ._ .._, 

depth  varying  from  15  to  20  feet),  which  would  make  three  reservoirs,  each  at  a  cost 
of  about  (10,000.  There  are  other  favorable  locations  where  reservoirs  conld  bs 
built,  lower  down  on  the  stream,  at  a  reason* bit)  eost.  The  storage  of  water  at  toil 
elevation  would  furnish  water  for  nil  the  available  lauds  on  Cassia  Creek,  and  start 
bench  lands  below  the  Junction  of  Cassia  Creek  and  Raft  River,  which,  without  neb 
aid,  will  probably  never  be  reclaimed.  Amount  of  land  owned  and  fenced,  5,100  acres; 
amount  under  cultivation,  2,200  acres;  number  of  irrigating  ditohes,  fifty-six;  length, 
45  miles. 

Average  yield  and  value  of  crops  in  ordinary  years,  viz  :  Wheat,  per  acre,  45  blib- 
els ;  value,  $26,    Oats,  per  acre,  56  bushels;  value,  (17.  Barley,  per  acre,  45  bushels ; 
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valite,$lu.  Corn,  por  acre,  HO  bushels;  value,  $13.  Potatoes,  pot  acre,  3!i01>nsl]olii; 
value,  ffiS.   Alfalfa,  per  acre,  ti  tons ;  value,  $30.  Timothy,  per  acre,  2J  tons ;  value,  $20. 

Alnio  Creek, altitude  about  5,000  font,  in  district  No.  5,  taken  its  rise  in  a  spur  of 
the  Goose  Creek  Mountains,  to  the  went  and  south  of  Mount  In  dependence,  mid 
flows  almost  dne  south  into  Raft  River.  Therein  aline  site  for  a  reservoir  at  the  bend 
of  the  stream,  which  would  reclaim  400  acres  of  line  laud  and  enable  those  already 
nettled  there  to  have  sufficient  for  tbeir  wants.  Amount  of  laud  in  cultivation,  000 
acres ;  average  prodnction  per  acre  and  value  the  same  as  Cassia  Creek. 

Raft  River  Valley,  in  district  No.  6,  one  ot  Ibe  must  extensive  valleys  in  the  county, 
has  a  length  of  45  miles,  average  width  of  11  miles.  There  are  about  300,000  acres  of 
land  susceptible  of  cultivation  ;  altitude  at  the  bridge,  4,650  feet  above  the  sea.  Raft 
River  has  a  flow  of  about,  15,000  inches  in  ordinary  years  until  July,  when  theaupply 
diminishes  very  much.  The  South  Fork  of  this  river  takes  its  rise  in  Utah  Territory, 
at  the  southwest  end  of  Junction  Valley,  in  a  spur  of  the  Goose  Creek  range  of  mount- 
ains. The  North  Fork  takes  its  rise  in  the  Goose  Creek  Mountains,  in  Idaho.  These 
forks  form  into  one  stream  at  what  Is  called  the  narrows;  from  its  sou  mo  this  stream 
flows  east  about  20  miles,  then  rune  nearly  due  north,  emptying  into  Snake  River  9 
miles  below  Fall  Creek,  at  Bonanza  Bar. 

There  are  a  number  of  fine  locations  for  reservoir  sites.  The  best  one  wonld  be  upon 
the  South  Fork  at  the  south  end  of  Junction  Valley ■  It  would  require  at  least  about 
$20,000,  but  the  result  would  justify  the  outlay,  unit  would  form  a  lake  some  3  miles 
in  length  to  1  mi  In  wide,  and  any  desired  depth,  according  to  height  of  the  dam.  The 
same  conld  be  done  at  the  North  Fork,  so  the  amount  of  land  to  he  reclaimed  by  the 
two  reservoirs  mentioned  would  depend  upon  tin  heights  of  the  dums  at  each  reservoir. 
The  altitude  would  be  about  4,itBU  feet  above  the  level  of  the  sen ;  amount  of  laud 
owned  and  fenced,  15,000  acres',  amount  under  cultivation,  6,E00  acres.  Number  of 
ditches,  sixty  ;  length  of  them, 70  miles.  Averngeyield  of  crops,  viz:  Wheat,  pefacro, 
45  bushels;  value,  j2ti.  Chits,  per  acre,  55  bushels;  value,  $17.  Barley,  per  acre,  45 
bushels  ;  value,  $16.  Corn,  perocre.  30  bushels  ;  value,  $13.  Potatoes,  per  acre,  250 
buahels;  value,  $05.  Alfalfa  hay,  per  acre,  0  tons;  value,  $30.  Timothy  hay,  per  acre, 
2y  tons ;  value,  tiff.     Natural  hay,  per  aero,  14.  tons ;  value,  $9. 

Rait  River,  like  all  other  streams  iu  the  county  except  Sublette  Fall  Creek  and 
East  Rock  Creek,  takes  its  rise  in  the  Goose  Creek  Mountains  or  spurs  of  the  same. 
At  the  sources  of  the  streams  their  altitudes  arc  very  nearly  signal  and  the  annual  snow 
and  rain  fall  very  near  the  same,  rnraishine  a  uniform  amount  of  water  very  nearly 
supplying  the  wants  of  the  settlers  until  the  25th  of  June  or  4th  of  July,  when  the 
supply  diminishes  very  rapidly. 

District  No.  7:  CloarCreek,  a  tributary  of  Raft  River,  takes  its  rise  in  the  Clear 
Creek  Mountains  iu  Utah  Territory,  and  flowing  nearly  due  north  a  distaneo  of  30 
miles,  empties  into  Raft  River  a  short  distance  below  the  bridge.  It  has  much  val- 
uable laud  uuil  has  an  elevation  of  4,700  feet  above  the  sea.  Land  in  citluvuliriii, 
3,000  acres,  principally  in  hay.  Number  of  ditches,  twelve ;  length,  20  miles.  Clear 
Creek  contains  in  average  years  of  snow-falls  about  5,000  inches  of  water  during  the 
early  part  of  the  season,  and  diminishes  to  a  very  small  stream  after  the  month  of 
July.  There  is  a  favorable  site  lor  a  reservoir  at  the  mouth  of  Clear  Cn-ok  Canon. 
Five  thousand  dollars  would  build  a  reservoir  that  would  store  sufficient  wat»r  to 
reclaim  1,000  acres  more  land.  The  Clear  Creek  Mountains  ore  a  lofty  mountain 
;e  9,000  feet  above  the  sea,  and  in  ordinary  years  the  snow  falls  to  a  groat  depth 
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District  No.  H:  Sublette  is  a  tine  mountain  stream,  takes  its  rise  iu  the  Sublette 
Mountains,  and  flows  for  a  distance  of  12  miles  to  the  west  and  empties  into  Raft 
River  a  short  distance  below  the  town  of  Malta,  at  the  mouth  of  the  canon.  Two 
reservoirs  can  be  built  at  a  cost  or  about  $5,000.  That,  it  is  thought,  would  store 
sufficient  water  to  reclaim  400  or  500  acres  of  veiy  fine  land.  Altitude  above  the  sea, 
about  4,750  feet.  There  is  under  cultivation  about  400  acres  of  land  in  grain,  hay, 
etc.  Valne  per  acre  and  quantity  about  the  same  as  that  of  Raft  River,  of  which  it 
is  a  tributary.  It  has  an  ordinary  flow  of  GOO  inches  of  water  until  about  the  1st  ot 
July,  when,  like  all  the  other  streams,  the  supply  diminishes. 

Ilagter  Creek  In  district  No.  it,  a  short  distance  to  the  north  of  Sublette,  takes  its 
rise  in  the  same  mountain  range  and  flows  almost  due  west  for  II  miles  Into  Raf- 
River.  This,  though  u  small  stream  in  the  spring  months,  furnishes  a  line  body  of 
water  until  June  20,  when  it  becomes  quite  small.  The  mouth  of  this  canon,  culled 
Hagter,  affords  a  flne  site  for  a  reservoir,  which  could  be  built  at  a  small  cost.  No 
land  under  cultivation  on  this  stream. 

Fall  Creek,  in  district  No.  10,  is  a  flne  mountain  stream  of  tepid  water,  takes  its 
rise  on  the  western  elope  of  a  spur  of  the  Bannock  Mountains;  flows  into  Snake  River 
at  Bonanza  Bar,  and  is  used  for  placer  mining.     No  land  suitable  for  cultivation. 

East  Rock  Creek,  situated  a  few  miles  east  of  Fall  Creek,  takes  its  rise  iu  the  same 
range  of  mountains,  is  a  strong  mountain  stream  only  a  few  miles  long,  empties  into 
Snake  River  2  miles  above  Bouanza  Bar.     The  land  is  cultivated  to  a  limited  extent, 
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and  it  is  aim  naed  for  plater  mining.  A  reservoir  nun  Iw  built  in  the  carina  at  small 
cost  tbat  would  reclaim  all  the  land  near  the  Snake  River,  about  300  acres. 

The  st  ream  I  of  Cassia  Comity,  except  Salmon,  Sublette,  Emit  Rock  Creek,  mil 
Fall  Creek,  take  their  run  In  the  GooMe  Creek  Mountains  and  spurs  tliereforlh.  Ilie 
altitude  where  the  streams  take  their  sources  is  very  near  equal  to  the  usual  fall  of 
snow  and  rain  in  ordinary  years,  and  effect  each  about  the  same.  It  has  beeo  impos- 
sible to  obtain  any  exact  data  in  regard  to  the  annual  snow  and  rain  fall,  as  then 
never  has  been  any  poet  of  observation  where  such,  knowledge  could  bo  obtained. 
The  only  way  to  arrive  at  any  approximate  conclusion  is  by  noticing  the  rise  of 
the  streams  during  different  years.  During  what  is  termed  ''good  years"  alio! 
the  streams  at  flood  tide,  sometimes  February,  generally  in  March  and  April,  bare 
bad  a  flow  of  about  three  times  as  touch  as  the  nsual  flow.  In  fact,  it  is  generally 
the  ease,  for  the  three  years  last  past  have  been  noted  as  amongst  I  he  poorest  for  at 
least  fifteen  years,  this  year  being  the  most  trying  of  all.  Snake  River  ibis  year  ii 
the  fair  indication  of  the  falling  off  in  the  water  snpply,  and  would  be  a  fairaampls 
of  the  streams  In  onr  county. 

At  Starrh's  Ferry  (altitude  4,075  feet  above  the  sea,  5  miles  below  the  month  of 
Goose  Creek),  Snake  River  is  000  feet  broad.  Its  nsual  rise  at  this  point  is  5.5  feet; 
its  unusual  rise  is  6.5  to  7  feet.  The  rise  begins  a  mouth  later,  say  April,  than  in  the 
other  streams  of  tbeconnty,  and  lasts  uutUnbont  the  1st  of  August.  As  a  nileat 
its  greatest  height  about  the  10th  to  20th  of  June,  at  which  time  the  other  streams 
begin  to  fail,  snake  River's  rise  this  year  was  only  '2  feet,  and  began  to  fall  again 
by  the  1st  of  July. 

During  a  residence  of  fifteen  years  in  this  county  I  have  very  often  seen,  in  tbe 
mouths  of  March,  April,  and  May,  the  different  streams  carrying  unnsnal  quantitiesof 
water.  Salmon  River  over  100,000  inches  of  water;  Rock  Creek,  10.000  inchea;Drv 
Creek,  6,000  inches;  Goose  Creek,  over  HO, 000  inches;  Marsh  Creek  and  Cassia  Creek 
the  sama;  Raft  River  at  least  40,000  inches,  the  balance  in  thesamo  proportion.  8o  it 
will  he  seen  at  once  no  more  desirable  location,  could  be  asked  than  we  have  in  this 
oonnty  for  the  storage  of  water;  and  as  n  rule,  we  bave  had  the  water  to  store,  bat 
it  ran  into  Snake  River  before  it  could  be  used;  and  tbe  result  baa  been  when  it 
was  needed  there  was  not  enough.  The  duty  of  the  water  varies  according  to  tbe  kind 
of  soil,  tbe  variety  of  crops,  and  the  length  of  time  the  soil  has  been  cultivated.  One  inch 
of  water  to  theacre  is  needed  for  new  land,  and  some  soil  will  absorb  more  for  tbe  first 
two  years.     Tbe  irrigating  season  begins  for  hay  about  tbe  15th  of  April  to  the  1st  of 


May,  and  for  grain  from  the  1st  ol  May  until  the  15th  of  July.  Tbe  i 
season  for  grain  lasts  sixty  days.  Alfalfa  requires  irrigating  after  tbe  first  crop,  s»j 
20th  of  June;  and  again  after  the  second  orop,  say  16th  of  August,  one-  good  irrigat- 
ing being  sufficient  to  produce  a  fair  orop.  Small  fruit  and  fruit-trees  require  water 
about  every  ten  days,  two  "  irrigating*  is  considered  ample  to  produce  a  good  crop 
of  potatoes.  Three  "  irrigatings"  are  sufficient  to  mature  grain  crops,  especially 
so,  if  tbe  land  has  been  cultivated  for  two  years.  Lands  where  the  hard  pan  is  24 
inches  below  the  surface,  when  once  saturated  to  that  depth,  produce  battel  crops 
and  require  less  water  than  when  the  hard  pun  is  only  15  inches  from  tbe  snrfaoe.  I 
am  indebted  to  Mr.  Frank  Rihlett  forcorrtwtions  upon  the  altitudes  at diflernt points. 
I  have  also  consulted  with  our  county  surveyor,  Charles  Chupin,  whose  map  and 
my  report  correspond  very  closely  on  all  material  facts  stated  in  tbo  foregoing. 
Very  respect  folly,  yours, 

T.  A.  STARRS. 
Joseph  C.  Stkaugban, 

United  States  Surveyor- General  for  IdaJto. 


Basin,  Cassia  County,  Idaho,  July  29,  1889. 

Dkar  Sir:  As  I  learn  yon  arc  collecting  information  on  tbe  subject  of  irrigation 
and  the  storage  of  water,  etc.,  fur  (he  Senate  committee,  I  thought  that  a  little  item 
fiom  this  locality  might  he  of  interest  from  one  who  has  some  knowledge  and  eipori- 
enee  in  connection  with  the  subject. 

I  will  describe  our  location,  which  is  on  Goose  Creek,  about  6  miles  above  Oakley, 
where  there  in  a  cation  about  500  feet  high  on  each  side,  above  which  tbe  valley 
widens  out  to  about  a  mile  and  is  quite  level,  so  that  from  a  distance  of  3  or  4  milt* 
are  large  meadow-lauds.  At  this  point  water  conld  he  stored  for  irrigation  at  a  cost 
not  to  exceed  $1.50  per  aero  for  the  amount  of  land  susceptible  thereon,  I  think,  i* 
fine  stono  for  construction  of  a  dam  is  at  hand,  this  place  is  a  very  desirable  one. 
The  watersbeil  which  would  furnish  this  reservoir  is  very  extensive.  The  lands  be- 
low are  very  tine  aud  so  situated  that  they  are  easily  irrigated,  and  of  a  character 
that  requires  the  minimum  amount  of  water  for  raising  a  crop,  and  are  in  a  gsod 
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climate  for  producing  all  of  Idaho's  best  products.    The  body  of  land  available  if 
limited. 

I  am  acquainted  with  several  other  places  where  I  have,  during  the  last  few  yi 

looked  out  sites  for  storing  water  and  figured  upon  the  oust  in  the  matter;  and  il 

snob  information  from  us  would  be  desirable  I  ini&ht  give  you  some  more  it 

Yours,  respectfully, 

Governor  Gso.  L.  8HOUP. 


REPORT  BY  FRANK  OlIiLHTT,  CIVIL 

Boise  Citt,  Idaho,  August  15,  1989. 

Sir:  In  compliance  with  your  request  I  report  the  following  items  relating  to  the 
systematic  and  thorough  construction  and  maintenance  of  reservoirs  and  canals  in 
southern  Idaho,  particularly  in  Cassia  County.  Since  our  committeeman,  Mr.  T.  A. 
Starrh,  mode  his  very  able  and  comprehensive  report,  large  reservoir  sites  have  been 
reported  near  the  head  of  Cedar  Creek,  Trapper  Creek,  Rock  Creek,  Goose  Creek,  and 
Basin  Creek  ;  also  at  the  forks  ot  the  Sublette  and  other  plaoea  where  large  bodies  of 
water  could  be  stored  at  moderate  cost.  Numerous  favorable  sites  can  be  found  all 
over  the  county,  and  no  doubt  the  entire  Hood  volume  of  the  Cassia  County  streams 
can  be  stored  in  these  places.  Materials  for  construction  ate  everywhere  convenient, 
labor  is  not  high,  evaporation  and  "  seepage  "  would  not  tie  excessive,  foundations, 
abutments,  and  places  for  waste  river  or  overfall  are  the  very  best.  Contrary  to  the 
general  belief  tbese  mountain  basins  would  hold  water  comparatively  well.  «The  bot- 
toms are  composed  of  gravel,  sand,  and  impervious  clay. 

The  foundation  of  the  shore  slopes  would  generally  be  similar,  although  in  some 
oases  ft  would  be  mixed  with  some  float,  bowlders,  and  rock,  and  in  other  cases  would 
be  a  lava  precipice.  But  even  where  bounded  with  escarpments  there  is  no  great 
danger,  for  the  fractures  or  seams  of  this  rock  in  the  mountains  are  generally  rilled 
with  a  hard  cement  or  other  impervious  material ;  but  seepage  is  nut  so  objectionable, 
for  the  largest  percentage  of  the  water  escaping  in  this  way  wonld  burst  out  in 
springs  below  where  it  could  be  used  for  Irrigation.  Where  water  for  irrigation  is 
abundant  it  finds  its  way  bock  into  the  original  channel  by  percolation  again  and 
again,  where  it  can  be  need  for  irrigation  several  times. 

In  Idaho,  as  well  as  in  other  irrigating  countries,  after  a  term  of  years  the  ground 
becomes  more  or  less  saturated  with  water  and  acts  as  a  storage  reservoir,  keeping  up 
the  supply  of  water  late  in  the  season.  This  has  been  practically  shown  on  Goose 
Creek,  Baft  River,  and  other  streams  in  Cassia  County.  Reservoirs  and  ditches  lose 
lees  from  year  to  year. 

On  the  deserts,  iu  the  spring  of  the  year,  are  fonud  many  natural  lakes  or  ponds; 
some  of  these  are  perennial,  others  having  a  depth  of  from  3  to  5  feet  disappear  with 
the  advance  of  the  season,  indicating  about  that  depth  of  evaporation  and  "seepage" 
for  three  months.  Again  these  factors  of  loss  would  be  partially  compensated  for  by 
waste  water,  ordinarily  flowing  into  the  reservoirs  during  the  winter  mouths.'  The 
waste-weir  or  overfall  can  always  be  conveniently  made  separate  and  apart  from  the 
main  dam,  a  consideration  of  no  little  magnitude  The  foundations  can  with  no  very 
great  amount  of  excavation  be  placed  on  the  everlasting  bed  rock. 

I  will  mention  a  typical  reservoir  on  Goose  Creek  :  near  the  corner  to  townships  14 
and  15  south,  of  ranges  21  and  22  east,  is  a  basin  with  an  area  of  about  900  acres  hav- 
ing its  outlet  In  a  very  narrow  gorge.  A  dam  having  a  length  at  the  bottom  of  30 
feet  and  at  the  top  of  200  feet,  with  a  height  of  140  feet,  would  cover  this  basin  with 
an  average  depth  of  100  feet  of  water.  All  materials  for  construction  except  timber 
are  found  in  abundance  on  the  location.  Timber  wonld  have  to  be  hauled  from  6  to 
10  miles.  Above  this  site  a  few  mites  is  another  nearly  as  good,  and  still  farther  op, 
across  the  Territorial  line,  is  the  grandest  site  of  all,  said  to  be  6  miles  in  length  by 
lr  in  width,  having  a  narrow  outlet  in  which  a  dam  200  feet  high  oonld  bo  con- 
structed at  a  cost  not  exceeding  that  of  the  location  first  mentioned;  but  this  npper 
place  I  have  never  seen  and  could  not  vouch  for.  It  is  in  Nevada  and  the  land  is 
said  to  be  private  property.  The  dam  first  mentioned  oonld  be  constructed  for  f  100,- 
000,  and  the  reservoir  would  probably  furnish  water  for  the  irrigation  of  40,000  acres 

At  many  other  reservoir  sites  in  Cassia  County  timber  wonld  be  much  more  con- 
venient. The  reservoir  sites  on  Cottonwood  Creek,  Cassia  Creek,  Harsh  Creek,  and 
other  places  have  been  mentioned  by  Mr.  Starrh. 

The  dnty  of  water  varies,  but  averages  about  100  acres  per  second-foot  where  land 
has  been  brought  under  complete  cultivation.  The  first  two  years  will  require  more. 
The  water  sheds  of  Cassia  County  streams  varv  iu  character.  Salmon  Creek,  Cedar 
Creek,  Cassia  Creek,  Harsh  Creek,  and  some  other  streams  head  In  high  snow  ranges, 
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-while  Goose  Creek  and  others  either  bend  on  low  mountains  or  table  lands.  The 
Goose  Creek  catchment  basin  in  Idaho,  Utah,  andNevadi,  although  comparatively 
low,  is  very  extensive,  covering  about  1,000  square  miles  of  territory  upon  which  the 
average  depth  of  well  packed  minw  and  ice,  at  the  does  of  an  ordinary  winter,  ii  es- 
timated at  from  3  to  4  teet  by  trappers,  hunters,  and  stockmen  reaiiletiu  in  tbe  conn- 
try.  This  snow  and  ice  would  probably  average  one-half  water.  In  an  average  sea 
aon  tbe  total  flow  of  the  flood  waters  of  the  Cassia  County  streams  can  not  be  leas 
than  46,000,000,000  onbio  feet ;  of  tbla  amount  Goose  Creek  wonld  furnish  about  one- 
ninth.  This  would  be  sufficient  for  the  irrigation  of  500,000  acres  of  land;  300,000 
acres  of  this  amount  would  be  above  the  line  of  any  Snake  River  canal. 

Aaa  canal  from  Snake  River  would  irrigate  700,000  acree,  a  grand  system  of  canals 
and  reservoirs  would  irrigate  at  least  1,000,000  acres  in  Cassia  County  at  an  expense 
of  less  than  tr>  per  acre.  This  by  no  means  exhausts:  the  arable  lands  of  this  mag- 
nificent section,  for  large  areas  of  fertile  lands  more  elevated  than  the  main  valleys, 
ranging  from  5,000  to  0,000  feet  elevatiou,  may  yet  be  reclaimed  by  artesian  wells  and 
water  pumped  by  mechanical  appliances.  In  the  grand  work  of  irrigation,  the  trans- 
mission of  electrical  power  for  the  running  of  improved  pumps  may  yet  bear  its  part. 
As  tbe  county  becomes  older  tbe  duty  of  water  will  increase  and  other  factors  will 
spread  the  area  of  cultivated  lands,  until  the  great  American  desert  will  exist  only 
in  history.    Pardon  this  digression  ;  I  promised  to  confine  myself  to  facts. 

On  the  22d  day  of  July,  18*9,  Snake  River,  at  Story's  Perry,  stood  «(  feet  below 
ordinary  low-water  mark,  13J  feet  below  ordinary  high- water  mark,  and  16,  feet 
below  maximum  high-water  mark.  On  said  date  1  assisted  Mr.  £.  B.  True,  civil  en- 
gineer and  United  States  deputy  mineral  surveyor,  to  measure  tbe  said  stream.  We 
estimated  it  at5,WHI  second-feet.  In  high  water,  with  added  depth,  width,  and  ve- 
locity, it  might  exceed  50,000  second -feet. 

Among *>tber  enterprises,  I  will  mention  that  of  a  proposed  canal  from  Snake  River, 
heading  at  Story's  l'erry.  This  enterprise  (a  private  one)  dates  back  to  J  an  nary, 
18W).  at  which  time  1  ran  a  few  lines  and  levels  and,  with  others,  made  local  ion  of 
wafer- right  and  ground.  At  subsequent  times  I  made  further  investigation  and  joined 
with  others  in  locations.  This  was  ki'pt  up  for  eight  years,  with  result*  generally 
on  satisfactory.  In  the  snninier  of  1*SB  we  learned  we  had  one  of  the  very  best  sites 
for  an  immense  dam,  of  a  kind  that  could  be  constructed  at  a  reasonable  cost.  This 
was  the  "key  to  the  situation."  A  full  reconnaissance  of  the  ground  was  made,  full 
and  complete  notices  of  location  of  water-right  and  ground  were  posted  and  recorded. 
A  local  association,  known  as  tbe  Snake  Kiver  Land  and  Canal  Company,  wasorgan- 
ized  and  efforts  resumed.  Up  to  the  present  time  said  company  has  done  represent- 
ative work  to  tbe  amount  of  from  $3,000  to  (4,000.  At  present  the  intention  is  to  raise 
the  river  37  feet  at  a  point  about  three- lou rl.li*  of  a  mile  above  Story's  ferry.  Here 
one  canal  will  be  tukou  out  on  (he  north  side,  irrigating  about  96,000  acree  in  Logan 
Connty,  and  another  on  the  south  side,  irrigating  about  15,000  acres  in  Cassia  County, 
besides  developing  hundreds  of  placer  claims  and  immense  water-power,  at  a  cost  of 
less  than  (400,000.  Having  sufficient  fall,  it  is  tbe  intention  to  run  a  line  of  levels  to 
Shoshone,  oouoty  seat  of  Logan  County ;  also,  down  Suake  River  on  both  sides. 

If  these  lines  abould  prove  feasible  much  more  land  can  be  covered  and  plater 
claims  developed.  In  regard  to  reservoir  sites  iu  counties  lying  adjacent  to  Cassia, 
including  Logan,  Oneida  and  Owyhee,  I  say  this:  that  their  topography  is  fully  as 
favorable  as  that  of  Cassia  County.  In  connection  with  this  and  other  matters,  I  re- 
fer you  to  my  report  made  on  the  preliminary  survey  of  the  Great  Snake  River  Canal 
in  January,  1888;  also  to  an  additional  report  submitted  the  following  spriug.  Tbese 
reports  were  published  in  the  Cassia  County  Times  and  other  papers.  While  thor- 
ough surveys  will  be  required  to  ascertain  tbe  feasibility  of  a  system  of  reservoirs  for 
tbe  storage  of  the  surplus  waters  of  the  small  streams,  as  compared  with  a  system  of 
canals  from  Snake  Kiver,  still  it  is  tbe  opinion  of  the  majority  of  our  citizens tbat 
moderate  appropriation  for  reservoirs,  made  in  the  noar  Future,  would  be  advisable. 
Some  steps  should  be  taken  for  the  relief  of  citizens  who  have  taken  up  and  bronght 
under  cultivation  large  areas  of  the  public  domain,  whose  lands  are  now  subject  to 
destructive  droughts  three  years  ont  often. 
Very  respectfully, 


i^d  by  Google 
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J15;  Cora,  35  bushels,  $13 ;  potatoes,  250  bushels.  $65;  alfalfa,  6  tons,  $36;  timothy, 
1  tons,  $20. 

Fruits  abundant  and  very  fine. 

Salmon  River  Valley  (average  altitude  4,200  feet)  has  nearly  1,000,000  acres  now 
desert.    The  land  1*  tot;  superior. 


BXPOBT  ITLH.  JOHNSTON. 

I  am  enable  to  (live  a  correct  description  of  the  land  in  Carter  County,  Idaho,  that 
could  be  made  profitable  for  farming  by  having  water  conveyed  upon  it.  The  infor- 
mation I  have  obtained  has  been  given  me  by  the  settlers  of  the  different  valleys. 
Pabsamaroi  has  the  most  agricultural  land  of  any  of  the  valleys,  and  is  the  beet  wan 
tered  of  any  by  natural  streams;  but  many  of  the  nl reams  emptying  into  this  valley 
sink  in  a  short  distance  after  leaving  the  mountains,  creating  small  sections  of 
choice  farming  land  where  the  streams  sink  ;  but  there  is  a  large  part  nf  tbe  liench 
land  which  it  is  impossible  to  cultivate,  unless  the  water  is  diverted  from  tbe  present 
channels. 

Where  the  streams  leave  tbe  mountain*  the  canons  are  narrow  and  steep,  so  that 
reservoirs  at  tbe  month  of  the  canons  would  bold  but  small  quantities  of  water. 

Lost  River  Valley,  in  the  southern  part  of  Custer  Conuty,  is  similar  in  its  charac- 
ter to  Pabsamaroi  Valley,  excepting  that  in  ordinary  seasons  Lost  River  sinks  in 
places  and  rises  again  lower  down  the  valley. 

Antelope  Valley  hra  no  stream  of  any  size  at  the  bead  of  the  valley. 

Salmon  River  passes  through  Round  Valley,  and  carries  sufficient  water  for  irrigat- 
ing all  tbe  land  in  the  valley,  even  at  the  lowest  of  stage  of  water;  but  portions  of 
the  bench  land  lie  so  bigh  that  the  taking  out  of  the  water  costs  more  than  individ- 
uals are  able  to  expend- 
There  are  no  sites  where  I  could  recommend  tbn  building  of  reservoirs,  bnt  I  think 
some  10,000  acres  of  land  could  be  reclaimed  in  Lost  River  Valley  by  tbe  dicging  of 
a  canal  and  diverting  the  water  from  the  present  channel,  thus  carrying  it  along  the 
bench  higher  up  tbe  valley,  and  about  the  same  quantity  of  land  might  be  re- 
claimed in  Pabsamaroi  Valley,  about  !i,U00  acres  also  in  Round  Valley. 

There  is  no  county  surveyor  in  Cusler  County,  and  I  could  not  give  any  estimate 
as  to  what  these  canals  would  cost,  bnt  I  am  informed  that  a  great  portion  of  the 
work,  in  both  Lost  River  and  Pabsamaroi  Valleys,  could  be  done  with  plow  and 

Very  respectfully,  etc., 

L.  H.  Johnston. 

CUllit,  Cutter  County,  Idoko. 


ELMORE  COUHTY. 

BJtTOKT  BY  XLHBR  C.  TOWNS. 

Rocky  Bar,  Idaho,  July  8, lft». 

SlB!  In  answer  to  yonr  oircnlar  of  Jnne  8  referring  to  irrigation  and  water  supply, 
]  would  respectfully  submit  tbe  following  : 

Nearly  all  of  Elmore  County  situated  north  of  the  "baseline"  is  mountainous,  tbe 
people  devoted  to  mining  pursuits,  and  tbe  area  adapted  to  agriculture  limited. 

I  have  personally  examined  the  country  along  the  Big  Smoky  and  South  Bolsi 
Rivers  to  the  Jnnction  with  the  mnin  Bnisf,  and  find  along  said  streams  bottom  sod 
low  bench  land,  the  soil  of  which  is  well  adapted  to  the  growing  of  all  agricultural 
products  common  to  this  altitude  in  Idaho.  Twenty  thousand  acres  can  be  irrigated 
from  these  streams  at  an  estimated  cost  of  $10,000.  No  practicable  site  for  any 
storage  reservoir  was  found,  and  the  water  supply  is  sufficient  for  all  ibe  land  that 
can  well  be  covered  by  canals  or  ditches  from  these  streams.  Could  Government  aid 
be  obtained  for  constructing  the  main  canal  the  expense  connected  with  all  lateral 
dltclies  could  easily  be  borne  by  settlers. 

These  lands  wonld  then  become  very  valuable,  as  their  close  proximity  to  the 
mines  insures  a  good  and  permanent  market. 

I  bad  intended  making  a  report  npon  the  lands  adjacent  to  and  bordering  en 
Snake  River,  bnt  I  have  been  informed  that  E.  C.  Helfrioh,  esq.,  of  Mountain  Boms, 
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has  already  made  a  report  upon  the  same,  ami  be  being  familiar  with  that  miction  of 
the  country  (while  I  am  not)  would  doubtless  beat  understand  ita  wants  and  require- 

Moat  respectfully,  yonre, 

Elmir  C.  Towne, 
U*it*d  SUtai  Deputy  Mineral  Surveyor. 
JOWFH  C.   Straughan, 

United  Stats,  Hirvgor-Qmurml  ftr  UtM. 


RXPORT  BY  X.  O.  BILWUCH. 

Mountain  Home,  Idaho,  July  11, 1889. 

Dear  Sir:  Yonrcironlarof  June  15  received.  I  have  conversed  with  many  of  our 
citizens  in  this  county  on  the  irrigation  topic,  and  only  one  suggestion  is  made  or  of- 
fered, namely :  The  Great  Snake  River  mast  be  taken  out  from  the  eastern  part  of 
the  Territory  if  the  lands  of  southern  Idaho  are  ever  cultivated. 

The  South'  Boise'  River  passes  through  part  of  Elmore  County,  but  does  very  little 
benefit.  The  lands  that  are  irrigated  therefrom  are  located  high  in  altitude,  andonly 
hay  and  a  few  vegetables  can  be  raised,  an<]  to  bring  this  river  to  cover  the  lands  in 
this  vicinity  wonld  cost  an  enormous  amount  of  money. 

The  area  of  land  tributary  to  Snake  River  in  this  county  is  450  square  miles,  and 
there  are  fully  210,000  acres  of  good  farming  laud.  To  give  yon  an  idea  of  the  Snake 
River  in  the  very  lowest,  it  is  550  feet  wide  and  30  feet  deep  on  an  average,  and  has  a 
good  steady  fall :  and  at  the  same  time  when  the  water  is  the  highest  is  the  very  time 
when  the  irrigation  wonld  be  wanted,  providing  a  canal  were  made  and  water  thus 
taken  from  the  river.  As  it  now  remains  no  one  hoe  any  value  from  this  stream,  as 
its  banks  are  high  above  the  water. 

The  land  and  climate  of  Snake  River  Valley  can  not  be  excelled  anywhere.  They 
will  produce  anything  that  can  be  raised  in  this  country  if  water  is  brought  thereon. 

Five  years  ago  Mr.  Frank  Ake  located  on  a  one-fourth  section  3  miles  from  here  in 
the  very  heart  of  the  sage  brush.  Ho  do -red  it  off,  set  out  fruit  trees  and  berry  and 
grape  vines,  as  well  as  alfalfa.  Being  located  near  a  creek  he  made  a  ditch  and  cov- 
ered the  spot  with  water,  and  to-day  that  ranch  is  a  model  place.  The  trees  are 
loaded  with  fruit  and  his  viues  with  grapes;  but  the  creek  is  now  dry,  the  first  time 
that  we  can  remember  or  can  hear  of.  Other  nice  homesare  near  by,  but  are  unable  to 
have  water,  and  this  year  being  one  of  drouth  makes  it  hard  on  all  the  persons  who 
are  not  favored,  and  there  are  very,  very  few  who  can  say  they  are  amply  supplied 
with  water. 

Take  the  ranch  of  Charles  Howetth,  1 8  miles  from  here ;  he  has  living  springs  on 
hie  place,  and  on  50  acres  he  cute  alfalfa  four  times  a  year  and  2  tone  at  each  cutting 
to  each  acre.  This  is  the  effect  of  plenty  of  water;  and  all  our  land  is  in  the  same 
condition  If  water  could  be  had  thereon.  Also  refer  yon  to  Frank  K.  Coe's  ranch, 
where  springs  abound  and  there  is  hay  in  abundance. 

We  have  numerous  ranches  within  a  radius  of  20  miles,  bnt  they  depend  npon  the 
creeks  that  come  from  the  mountains,  and  as  no  water  came  this  spring  all  are  suffer- 
ing; not  even  a  reservoir  could  be  filled  this  past  spring,  so  that  all  of  our  people  look 
forward  only  to  the  great  relief,  and  that  is  a  canal  from  Snake  River,  where  water 
never  fails. 
Brags  res 
t  Valley 

ir  canals  in  this  oonnty,  for  we  oonld  not  secure  water  from  Snake  River  except  by 
building  250  miles  of  canal,  and  that  we  are  not  able  to  do.  This  statement  also 
applies  to  South  Boise1  River,  where  we  wonld  be  obliged  to  tunnel  through  the 
mountain,  although  the  river  is  not  over  30  miles  from  us,  with  ample  fall  to  cover 
miles  of  this  valley. 

This  oonnty  is  completely  on  the  desert  and  our  only  hopes  for  the  future  are  in 
the  Government  aiding  us,  for  certainly  the  money  is  not  here  to  do  the  work  that 
is  required;  but  the  land  is  here  to  pay  for  it  as  soon  as  a  canal  is  completed,  even 

E.  C.  Hkltricb. 
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RLMKH    COUNTY   KKPOBTS, 
i,  United  Stats*  deputy  utatnl  I 


SUMMARY   0 
[Compiled  from  reports  «f  Klmer  C.  Tow 

In  this  comity,  about  12  uiilos  southwest  from  Rooky  Bar,  there  in  found  locations 
for  five  reservoirs,  with  a  gross  capacity  of  nearly  1,000,000,000  cubic  feet  or  water. 

These  reservoirs  are  tributary  only  to  the  South  Fork  of  Boise'  River  and  can  not 
serve  to  irrigate  any  of  the  irrigable  lands  of  this  county.  But  they  would  abun- 
dantly re-enforce  Boise  River  and  Tender  it  absolutely  sufficient  to  irrigate  the  900,00* 
acres  in  Ada  County,  if  the  plan  should  be  found  oheaper  than  by  the  extension  of  the 
great  Snake  River  Canal. 

To  Mr.  A.  D.  Foote  we  are  indebted  for  the  discovery  of  these  reservoir  sites,  and 
for  the  survey  sufficient  for  an  accurate  estimate  of  their  capacity  and  cost. 

Boise  River  will  some  day  be  called  upon  not  only  to  irrigate  its  half  million  acres 
of  land,  but  also  to  wash  out  every  extensive  placer  grounds  near  its  mouth  on 
Snake  River. 

For  this  reaaon  the  following  is  extracted  from  Mr.  Poole's  report,  via: 

Discharge  of  Boiti  fiieer  at  Foot's  Cikon  ;  syeeragetfor  fice  neart. 

January,  1,200,  varying  to  1,500,  cubic  feet  per  second. 
February,  1,200,  varying  to  1,600,  cubic  feet  per  second. 
"1,  increasing  to  6,000,  cubic  feet  per  second. 
increasing  to  15,000,  cubic  feet  per  second. 
increasing  to  30,000,  cubic  feet  pur  second. 
,  decreasing  to  10,000,  cubic  feet  per  second. 
,  decreasing  to  3,000,  cubic  feet  per  second. 
0,  decreasing  to  1,200,  cubic  feet  per  second. 
1,200,  varying  to  2,000,  cubic  feet  per  second. 
XI,  varying  to  2,000,  cubic  feet  per  second. 
November,  1,200,  varying  to  2,000,  cubic  feet  per  second. 
December,  1,200,  varying  to  2,000,  cubic  feet  per  second. 
At  the  points  selected  for  the  reservoirs  I  found  the  peculiarities  of  a  former  lava 
flow  have  rendered  tbe  contraction  of   enormous  reservoirs  a  matter  of  trifling  ex- 
pense, compared  with  the  cost  usual  for  such  structures  elsewhere. 

The  lava  is  in  the  form  of  immense  dikes  across  the  valleys,  in  some  places  resembl- 
ing the  work  of  man,  through  which  the  creeks  have  broken  narrow  channel -ways.  It 
is  only  necessary  to  All  up  these  channels  with  earth,  which  is  abundant  and  near  at 
hand,  thus  raising  the  water  until  it  shall  flow  over  the  lava  walls  for  its  iudestraet- 
ible—  '    — 
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REPORT   BT  4 


r.   TARKBR. 


Granokvuie,  Idaho,  Aim  17,  lflfB. 

My  DKAR  GoVBRNfiH  :  Referring  to  yours  of  Jane  8,  conferring  appointment  opon 
me  to  gather  information  relative  to  Irrigation,  ate,  1  bog  to  say  that  onr  area  of 
agricultural  laud  is  so  limited  and  so  situated,  that  irrigatiou  in  Idaho  County  i«  — ' 


3yGoogIe 
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a  factor  in  oar  wealth,  present  or  prospective.  Oar  principal  agritiiltur.il  settlement, 
Camas  Prairie,  is  situated  on  the  summit  of  the  loir  divide  between  Clearwater  ami 
Salmon  Hirers,  and  as  these  streams  ran  through  great  canons,  at  least  -2,000  feet. 
below  ub,  yon  will  readily  perceive  the  impracticability  of  bringing  water  thereon. 

Moreover  the  rain-fall  here  is  usually  sufficient  for  all  agricultural  purposes. 

Salmon  Elver  seems  to  be  the  dividing  line  between  tne  arid  and  moist  belts  of 

The  subject  of  irrigation  is  altogether  out  of  onr  jurisdiction  in  Idaho  Connty, 
but  if  I  can  be  of  use,  please  command  me.  . 

Very  truly,  yours, 

A.  F.  Pabkxr. 


REPORT  BY  E.  < 

Granorville,  Idaho,  Jitls  14,  1889. 
Dear  Sir  :  Tonr  circular  letter  to  United  States  deputy  minora!  and  county  sur- 
veyors was  received  on  the  4th  instant. 

After  making  considerable  inquiry  concerning  the  land  which  is  adaptable  to  irri- 
gation In  this  county,  I  have  oonoluded  there  is  none  worth  reporting  to  the  Senate 
committee. 

Respectfully,  yours, 

E.    C.    SPKODEN, 

6'oanly  Barret/or,  Idaho  County. 
J.  C.  Straoghan, 

Boiti  City,  Idaho. 


LOGAN  COUNTY. 


Stanton,  Logan  County,  Idaho,  August  4,  htfla. 

DsarSib:  By  request  of  Governor  George  L.  Shonp  I  herewith  send  you  answen 
propounded  in  yonr  oironlarof  Juno  15,  iwft),  in  reference  to  irrigation  of  arid  lands, 
etc.,  in  the  northern  and  northeastern  portions  of  Logan  Connty. 

I  regret  very  mneh  that  my  time  has  mostly  been  taken  up  attending  to  other  mat- 
ters, and  have  not,  therefore,  beeii  able  to  give  this  subject  too  thorough  examination 
its  importance  demands.  1  have  made  some  personal  examination  and  inquiry  on 
Camas  Prairie,  on  Big  and  Little  Wood  Rivera,  and  on  Silver  Creek. 

This  being  an  unusually  dry  season,  on  account  of  very  little  snow  or  rain  having 
fallen  either  in  the  valleys  or  mountains  near  here  for  the  past  eighteen  months,  1 
and  most  of  the  streams  that  usually  afford  a  generous  supply  of  water  for  irrigating 
purposes  are  dry,  and  have  been  for  several  weeks  post.  The  only  stream  that  ap- 
pears to  have  kept  np  its  usual  amount  of  running  water  is  Silver  Creek,  which  is 
fed  entirely  from  springe  breaking  out  in  numerous  places  ia  the  valley  south  of 
Bellevne  and  between  the  two  Wood  Riven.  Silver  Creek  empties  into  Little  Wood 
River;  in  fact  it  furnishes  most  all  the  water  of  Little  Wood  River  below  its  junc- 
tion In  the  dry  season  of  each  year. 

About  the  1st  of  July  I  went,  in  company  with  Mr.  L.D.  Hopson,  of  the  U.  S.  Geo- 
logical Survey,  to  a  poiut  on  Silver  Creek  below  where  all  its  tributaries  come  to- 
gether, and  there  Mr.  Hopson  measured  the  flow  of  water  and  found  it  to  be  176  cubic 
feet  per  second,  or  about1  y,  468  miner's  inches. 

I  was  at  the  same  place  again  yesterday  and  could  discover  no  change  in  the  quan- 
tity of  water.  From  the  point  of  measurement  to  Its  Junction  with  Little  Wood  River 
is  about  8  miles,  and  but  little  of  the  water  from  this  point  down  is  used,  it  mostly 
going  into  Wood  River,  and  the  greater  portion  of  it  ia  lost  ia  the  lava  heforo  it 
reaches  the  agricultural  lands  further  down  the  river.  This,  I  think,  might  be  rem- 
edied by  proper  work  being  done  on  the  bottom  of  the  chonuel  whore  it  crosses  tho 
lava,  by  filling  all  crooks  and  leaks. 

Big  Wood  River  has  only  furnished  a  very  limited  supply  of  water  this  season  south 
of  Bellevne,  where  it  is  mostly  needed.  The  bed  of  this  stream  is  washed  out  in  holes 
in  many  places,  where  there  appears  to  be  nothing  but  bowlders  and  coarse  sand,  anil 
the  water  runs  through  and  is  lost.  I  think  the  bed  of  this  stream  could  be  improved 
so  an  to  save  the  water  from  loss,  all  of  which  is  very  much  needed.  A I  tlii-  ( imr 
there  nre  several  thousand  inches  of  miming  water  in  this  stream  at  ami  above  llelle- 
vne;  but  a  few  miles  south,  where  water  is  needed  most,  it  is  entirely  dry,  and  bos 
been  for  a  month. 

Dig  -,,".:!  My  CjOOglC 
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On  Camas  Prairie  there  are  numerous  small  streams  Doming  down  gulches  from  (ha 
mountains  on  tbe  north,  and  crossing  the  prairie  to  the  south,  flowing  into  what  a 
commonly  called  Camas  Creek,  which  empties  into  Wood  River.  But  these  itreauu 
are  ail  dry,  01  nearly  so,  thin  season. 

Referring  to  the  matter  of  storing  up  water  in  reservoirs  for  irrigation  purpose*, 
there  are  several  streams  here  on  which  this  experiment  might  be  tried  at  reasonable 
expense  with  a  fair  prospect  of  good  results.  Among  the  moat  favorable  places  I 
have  seen  to  try  the  reservoir  experiment  is  at  the  foot-hills  on  Soldier  Creek  about 3 
mlies  north  of  the  village  of  Soldier. 

I  thinh,  however,  that  it  would  be  well  for  Congress  to  try  the  experiment  of  bor- 
ing artesian  wells  for  irrigation ;  if  it  were  shown  that  artesian  wells  could  be  no.uk 
with  a  good  strong  flow  of  water  and  at  reasonable  expense,  private  enterprise  would 
take  hold  and  much  of  the  arid  land  that  can  not  be  reached  by  water  from  stream* 
world  be  reclaimed  and  farms  made  for  many  poor  families.  I  respect fully  reoom- 
aiHiid  that  Congress  make  an  appropriation  to  defray  the  expenses  of  sinking  several 
artesian  wells  in  Idaho,  as  there  are  favorable  localities  in  this,  county  where  water. 
if  found,  eould  be  ntilited  for  good  purposes.  I  recommend  that  one  such  well 
be  sunk  near  the  foot-hills  between  Soldier  and  Corral  Creeks  on  CamasPraine;  that 
one  be  sunk  at  the  foot-hills  about  7  miles  southeast  of  Bellevue ;  that  oue  be  sunk 
on  what  is  known  as  the  "  bnrn,"  between  the  two  Wood  Rivers,  about  20  miles  souih 
of  Bellevue.  Here  lies  one  of  tbe  most  beantifnl  strips  of  good  land  in  Idaho.  It  is 
about  15  miles  long,  north  and  south,  and  in  width  it  ranges  from  three- fourths  or  a 
mile  to  3  miles,  and  has  an  almost  perfectly  smooth  surface  with  a  slight  down  grade  to 
the  south.  All  that  is  wanting  on  this  to  make  fine  and  cheap  homes  is  water.  Al- 
though the  lava  comes  upon  both  sides  there  is  no  rock  on  this  strip,  theonoe  benvv 
sage  brush  has  been  burnt  up  entirely,  and  it  is  all  ready  for  the  plow  if  water  could 
be  bad  for  irrigation. 

While  on  Camas  Prairie  a  few  weeks  ago  I  met  Hon.  W.  Y.  Perkins,  who  resides 
n.'ur  Soldier  and  is  engaged  in  farming,  stock-raising,  etc.  He,  at  my  request,  as* 
sent  me  a  letter  giving  some  valuable  information  in  reference  to  irrigation  on  Camu 
Prairie.  His  letter  is  hereto  annexed,  and  I  recommend  that  yon  give  it  due  consul- 
Very  respectfully. 


[Aaswcn  to  questions  Biapwmded  In  snrreTor-fSDsrsl'*  circular  of  Jen*  U,  IS*).] 

Answer  to  first  question  s  On  Big  and  Little  Wood  Rivers,  Silver  Creek,  Spring 
Creek,  Rock  Creek,  Willow  Creek,  Elk  Creek,  Soldier  Creek,  Corral,  and  some  other 
smaller  streams,  to  only  a  limited  extent. 

Answer  to  second  question :  On  the  streams  mentioned  above  to  »  very  moch  larger 
extent  than  at  present. 

Answer  to  third  question  i  Water  usually,  in  ordinary  seasons,  begins  to  decrease 
in  most  of  tho  streams  abont  the  15th  of  Hay ;  this  year  very  much  earlier.  Some 
sites  for  reservoirs;  other  places  the  beds  of  streams  might  be  improved  so  as  to  stop 
"  seepage,"  while  in  other  places  artesian  wells  may  be  sunk.  There  is  of  good  laid 
that  oould  be  irrigated  with  a  reasonable  expense  between  tho  towns  of  Bollevfie 
and  Shoshone,  along  and  between  tbe  two  Wood  Rivers ;  in  a  distance  of  15  miles 
width  by  50  miles  length,  at  least  135,000  acres ;  and  on  Camas  Prairie  there  is  about 
300,000  acres  of  good  land  which  can  be  irrigated  with  reasonable  expense  and  made 
very  productive. 

At  present,  not  to  exceed  one-tenth  of  tbe  amount  named  here  has  been  reclaimed 
by  irrigation  or  put  into  cultivation. 

There  is  probably  abont  120  miles  of  ditches  in  and  abont  the  two  Wood  Rivers  be- 
tween Bellevue  and  Shoshone,  covering  perhaps  161,000  to  90,000  acres  of  land,  and 
nearly  the  same  amount  on  Camas  Prairie. 


Soldixr,  Idaho,  Jala  16,  1669. 
Draw  Sir:  I  was  called  away  from  home  a  few  days  after  you  were  here,  aud  on 
that  account  have  not  made  a  summary  of  the  information  you  requested  me  to  until 
now,  and  I  fear  it  will  he  rather  late.     On  Camas  Prairie,  from  best  information  I 
can  get,  there  arc  about  140  miles  of  ditches  conveying  water  to  farms. 


LAVA  BEDS  AND  WATEB  FALLS  OF  THE  SNAKE  RIVER.        349 

Inordinary  seasons  these  ditches  water  something  like  15,000  acres  of  good  land.  A 
A  greatdealof  this  has  never  been  broken  and  the  water  baeouly  been  used  heretofore 
to  irrigate  tbe  native  grass  Tor  hay ;  perhaps  it  would  not  water  quite  m>  mncli  land 
thoroughly  for  grain.  I  have  made  some  personal  exatninatiouB  of  the  streams  empty- 
ing into  tbe  valley  frum  the  north  since  you  were  here,  and  I  am  fully  satisfied  now 
that  the  idea  of  putting  reservoirs  or  dams  along  the  foot-hills  to  Btore  the  water  for 
summer  is  practicable,  and  enough  water  can  easily  be  held  to  irrigate  every  acre  of 
land  lying  north  of  the  Malad,  from  Baison  Creek  to  Corral.  Beginning  at  Corral, 
coming  this  way,  yon  have  in  order  Three  Mile,  Soldier,  Deer,  Elk,  and  Camp  Creeks, 
all  having  the  very  finest  kind  of  natural  basins  suitable  for  the  enterprise. 

It  is  useless  for  me  to  say  to  yon  that  every  foot  of  (his  land,  on  an  average  15  miles 
wide  and  30  to  40  miles  in  length,  is  of  the  best  of  noil  and  will  yield  as  much  as  any 
land  in  the  Territory,  with  proper  irrigation. 

But  I  have  always  beeu  of  the  opinion  that  a  system  of  artesian  wells  would  be 
most  valuable,  and  less  expensive  than  any  other  means  of  irrigation  in  this  valley. 
This  of  course  depends  upon  the  depth  and  cost  of  driving  or  boring.  I  am  confident 
that  if  the  Government  would  nut  in  some  test  wells  it  would  lead  to  a  general  sys- 
tem of  private  wells  sufficient  for  all  purposes. 

Say,  place  one  snob  well  on  the  east  end  of  the  prairie,  one  on  the  west,  and  one 
about  the  center,  showing  the  cost,  practicability,  etc.,  and  should  this  plan  prove  to 
be  reasonable  it  wonld  not  be  two  years  until  almost  every  farm  on  tbe  prairie  would 
be  watered  by  them.  Tbe  people  are  poor  and  are  nut  able  to  make  the  proper  ex- 
periment without  positive  assurance  of  the  feasibility  of  the  enterprise.  Numbers 
wonld  at  once  attempt  it,  had  thoy  tbo  means.  A  few  of  tbe  citizens  at  Soldier  made 
a  trial  last  summer,  and  after  going  near  301)  feet  in  sand  and  gravel,  in  which  there 
was  an  abundance  of  water,  they  were  forced  to  abandon  the  project  for  the  want  of 

I  remain,  very  truly  yours, 

W.  Y.  Perkins. 
Hon.  John  Haiut, 

Spring  Omit. 


REPORT  BT  W.  c.  B.  ALUtN. 

SHOSHONE,  Logan  County,  Idaho,  Augvat  8,  1889. 
Dear  Sir:  Pursuant  to  request  of  Gov.  George  L.   Shoup  I  forward  briefly  some 
suggestions  and  facts  regarding  the  necessities  and  opportunities  for  irrigation  enter- 

I irises,  storage,  reservoirs,  etc.,  in  Logan  County.  By  previous  arrangement  my  col- 
Hague  from  this  county,  by  appointment  of  tlio  governor,  Hon.  John  Hailey,  has 
agreed  to  report  upon  the  northern  half  of  the  county,  including  Camas  Prairie  and 
tbe  section  lying  adjacent  to  the  Wood  River  range  of  mountain".  I  also  transmit 
herewith,  the  reports  of  the  county  surveyor,  the  county  auditor,  and  the  county  treas- 
urer n;n>n  this  subject. 

Logan  Connty  is  formed  from  the  southern  half  of  old  Alturas  County,  and  is  bounded 
on  the  south  and  east  by  Snake  River.  On  the  south  side  of  Snake  River  lies  Cassia 
County. 

The  Snake  River  Valley  and  Plains  constitute  an  empire  iu  extent,  being  from  4"i0 
to  500  miles  long,  and  from  50  to  100  miles  in  width.  I  think  from  10,000,000  to 
12,000,000  acres  are  containod  within  the  drainage  area  of  Snake  River  and  its  tribu- 

Tbe  area  from  which  the  waters  and  snow  fall  is  derived  to  produce  the  volume 
flowing  through  the  channel  of  the  Snake  may  be  estimated  at  40,000.1)00  to  50,000,000 
of  acres,  or  more.  Owing  to  tbe  uniform  fail  iu  the  valley  of  the  Snake  it  is  prob- 
able that  by  means  of  storage  reservoirs  in  tbe  upper  valley  and  soveral  dams  at  con- 
venient points  along  the  river  many  millions  of  acres  of  these  arid  lands  might  lie 
made  of  great  value  for  cultivation  and  for  grazing  purposes  on  both  sides  of  the 
river.  Logan  County  is  nearly  iu  the  center  of  these  plains,  and  is  traversed  from 
east  to  west  by  tbo  Oregon  Short  Lino  Railway,  crossing  the  river  at  American  Falls. 

In  bnildiug  this  line  water  had  to  be  hauled  by  teams  from  10  to  SO  miles;  but  on 
its  completion  wells  were  snnk  through  the  lava  rock  at  various  points,  and  tho 
water  tonka  and  stations  are  supplied  by  means  of  wells  anil  pumps.  It  is  demon- 
strated by  this  means  that  a  subterranean  water  supply  can  be  found  at  depths  vary- 
ing from  100  to  600  feet  for  a  distance  of  100  to  HOC  miles  west  of  American  Falls,  Iu 
what  Is  known  us  the  Lava  Beds.  At  several  points  there  are  evidences  of  water- 
courses flowing  beneath  the  lava,  and  iu  some  instances  this  water  comes  near  the 
surface.  From  the  abnndance  of  information  on  this  point  it  is  reasonable  to  infer 
tbat  artesian  wells  may  become  an  important  feature  iu  reclaiming  and  supplying 
the  desert  with  water  stations,  at  least  for  stock-growing. 
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A  recent  project  has  been  started  and  a  company  organized  for  tin-  purpose  of  con- 
structing »  dam  at  Storey's  Furry,  on  Snake  River,  G  miles  south  of  Minidoka  Stat  inn, 
Oregon  Short  Li  tut  Railway.  This  company— tho  Snake  ifiver  Land  ami  Canal  Com- 
pany— propose  to  divert  waters  of  the  river  by  menus  ot'.a  rock  dam  nuil  by  raising 
the  stream  about  ;)f>  fret.  They  can  thus  reclaim  a  large  body  of  land  on  l«>tli  sides 
of  Snake  Hi ver,  aggregating  perhaps  200, 000  to  300,000  acres.  The  iiuo  as  surveyed 
in  Logan  Couuiy  can  be  carried  as  far  west  as  Shoshone  Kails.  Besides  uponing  up 
to  settlement  and  cultivation  a  large  area  of  most  fertile  fruit,  and  farm  lauds  then 
are  numerous  extensive  placer  mines  which  such  a  canal  would  supply  water  for,  and 
enable  thousands  of  miners  to  tin d  profitable  employment  all  the  year  iu  working  the 
rich  "  flour  gold  "  deposits  found  in  the  black  sand-  These  gold  deposits  extend  li 
hundreds  of  miles  along  the  banks  of  Snake  Kiver,  and  hundreds  of  millions  i 
dollar    ■■■■■"■  ■  ■    ■  ■ 


»  and  canals  throughout  the  Snake  Kiv  D 

the  Territory  of  Idaho  one-Calf  or  more  of  these  arid  lands,  this  section  lias  sufficient 
resources  and  advantages  of  climate  to  become  one  of  the  wealthiest  and  most  prosper- 
ous valleys  in  the  Union.  It  is  the  feeling  among  the  people  that  Congress  should  at 
once  make  the  necessary  appropriations  to  carry  on  this  great  work  of  development, 
r  else  transfer  the  title  of  these  now  worthless  lands  to  the  Territory  or  State  of 


EXPORT  OF  Tins  county  SURVEYOR. 

SttOSHOKE,  IDAHO,  August 7,  leW9. 

Dear  Sir  :  Complying  with  your  request  to  furnish  information  in  regard  to  irri" 
gation  in  Logan  County,  I  have  tho  honor  to  report  as  follows: 

Irrigation  has  been  effects  on  the  following-named  streams,  vis:  Big  Wood  or 
Malad  River  and  tributaries,  Little  Wood  River  and  tributaries,  t'ish  Creek,  and 
Clover  Creek. 

This  stream,  Big  Wood  River,  which  rises  in  the  mountains  in  Altnraa  County  and 
is  fed  by  snows,  went  dry  during  July  uf  1836  for  a  distance  of  over  100  miles  (count- 
ing tbe  windings)  from  its  month,  and  has  been  dry  ever  since,  except  during  a  space 
of  about  ten  days  during  the  month  of  June  last,  when  late  snows  in  the  mountains 
canged  a  freshet.  There  are  about  sixty  ranehes  on  this  part  of  Wood  River  (Big). 
To  irrigate  these  docs  not  make  any  perioptiltlo  difference  iu  the  volume  of  the 
stream  during  a  freshet.  These  ranches  are  now  without  any  water  and  the  crops 
planted  in  the  spring  are  dead.  The  majority  of  the  settlers  have  taken  their  fam- 
ilies and  stock  to  the  mountains.  Some  have  loft  the  country,  while  a  few  who  still 
remain  on  their  ranches  depend  upon  the  water  of  stagnant  pools  along  the  river, 
which  is  all  that  is  to  be  had  for  domestic  use. 

Ou  the  north  side  of  Uig  Wood  River,  and  beginning  in  T.  3  8.,  K.  17  E.,  Boise  Merid- 
ian, is  a  body  of  good  land  reaching  to  Clover  Creek,  a  distance  of  3ti  miles,  and  hav- 
ing an  average  width  of  H  miles,  but  little  of  which  is  surveyed,  and  1-ss  still  settled 
because  of  the  scarcity  of  water.  In  the  foot-bills  bordering  this  land  on  the  north 
»re  several  small  streams  formed  by  springs,  each  of  which  is  almost  a  river,  during 
two  or  three  months  in  the  early  spring  uf  each  year,  but  does  not  afford  sufficient 
water  to  flow  out  of  tbe  cufion  during  the  summer  months.  Here  arc  various  reser- 
voirsites,  all  easy  of  construction  J  ami  at  a  moderate  cost  all  the  lauds  in  this  body 
(over  180,000  acres) could  bo  reclaimed. 

Little  Wood  River,  which  r  see  in  the  Wood  River  Mountains,  though  having  man  j 
springs  aloug  its  tributaries,  is  mainly  fed  by  snows.  During  the  past  two  yean  tbe 
snow-fall  in  the  monutainsbas  been  very  light,  in  consequence  of  which  Little  Wood 
Rivor,  except  during  freshets,  has  only  flowed  a  few  miles  beyond  the  caflon  throng  b 
which  it  emerges  from  these  mountains.  At  the  month  of  this  cation,  northeast  of  Ti- 
kura,  is  a  body  of  good  land,  about  20,000  acres  in  extent,  a  very. small  part  of  which 
is  cultivated.  The  crops  here  area  total  failure  this  present,  year  and  wore  last  year, 
on  account  of  lack  of  water. 

In  tho  canon  of  Little  Wood  River  is  a  reservoir  site,  situate  in  section  14,  T.  1  N., 
li.  '20  E.,  of  which  1  made  a  ]>reliuiinary  survey  a  short  time  ago.  Here  J  lind  'bat  a 
dam  600  feet  in  length  will  reach  across  the  nation,  the  walls  of  which  arc  Ul  feet  high 
on  tbe  west  side  and  10:)  feet  cm  the  east  side.  A  hill  approaches  near  lo  the  cation 
on  tbe  west  side,  so  that  a  daw  may  be  raised  to  tbe  height  of  100  feet  if  WMtcd. 


LOGAN  COUNTY,   ITB  AREA   AND   THE   WATER  SUPPLY       351 

Within  the  cation  walls  arid  just  below  the  dam-site  lie  many  hundreds  of  thousands 
of  cubic  yards  of  basal tio  rook,  broken  from  theoa&on  walto  in  blocks  from  3  too*  feet 
square ;  more  than  sufficient  material  to  construct  a  dam  of  any  ueeded  dimensions. 
Just  above  this  dam-situ  the  cation  opens  to  a  width  of  half  a  mile,  and  holds  this 
■  width  for  a  distance  of  6  miles  upstream. 

The  fall  of  the  riverover  this  same  ground  is  20  feet  to  the  mile.  Hence  a  dam  100 
feet  high  at  this  point  would  impound  sufficient  water  to  irrigate  100,000  acres  of 
land.  No  great  natural  obstacles  are  in  tbu  way,  neither  are  difficult  feats  of  engi- 
neering to  be  performed  in  order  to  conduct  the  water  from  this  reservoir  site  onto 
the  lands  on  the  Snake  River  Desert  to  the  east  anil  south  of  the  town  of  Shoshone. 

On  the  Snake  River  Desert  south  and  west  of  Shoshone  is  a  body  of  good  land  of 
over  800,000  acres.  Beginning  near  Shoshone,  and  within  4  miles  of  Little  Wood 
River,  is  a  depression  in  which  is  a  well-marked  water-course  which  runs  the  entire 
lengt.ti  of  this  land,  reaching  Snake  River  at  a  point  uear  Salmon  Falls,  Along  the 
line  of  this  water-course  and  within  easy  reach  of  it  are  a  number  of  lake  beds, 
every  one  of  whioh  could,  at  moderate  expense,  be  changed  into  a  reservoir,  to  be 
filled  from  Big  and  Little  Wood  Rivers  when  those  streams  are  "  flush."  Private 
parties  began  the  construction  of  a  canal  over  a  year  ago,  intending  to  use  this  system 
of  reservoirs,  but  owing  to  lack  of  capital  hare  ceased  work. 

Silver  Creek,  a  tributary  of  Little  Wood  Rirer,  flows  into  the  channels  of  that 
stream  about  30  miles  below  its  present  sink  just  south  of  Ttkiira,  and  is  a  stream 
formed  entirely  by  springe  whioh  rise  in  a  valley  in  the  northern  part  of  Logan  Coun- 
ty about  10  miles  south  of  Bellevue.  This  stream  furnishes  about  7,000  miner's  inches 
of  water,  and  flows  (following  the  meandering)  about  100  miles,  does  duty  for  about 
6,000  acres  of  cultivated  lauds,  and  bnt  for  the  bad  methods  of  irrigating  in  vogue 
here  would  do  duty  for  twice  as  many  acres. 

Pish  Creek  and  Clover  Creek  each  have  lar^e  bodies  of  good  land  along  tbeir 
course,  bnt  neither  furnishes  sufficient  water  to  irrigate  500  acres  during  the  summer 
months.  Snake  River  forms  the  southern  boundary  of  Logan  County  for  a  distance 
of  about  800  miles.  No  irrigation  has  been  effected  from  this  stream  as  yot,  owing  to 
the  fact  of  the  expense  of  conducting  the  water  to  the  irrigable  lands  being  too  great 
for  private  enterprise. 

Within  the  canons  of  Snake  River,  whioh  in  Logan  County  extend  along  the 
stream  for  a  distance  of  over  7&  miles,  there  is  a  body  of  laud  containing  rich  placer 
mines,  ranging  in  width  from  one  fourth  of  a  mile  to  'I  miles,  part  of  whioh  is  under 
cultivation  and  is  irrigated  from  springs,  of  which  there  are  a  great  number  flowing 
from  ont  of  the  wall-rock  of  the  canon.  Many  of  those  springs  can  be  conducted  to 
the  lands  outside  of  the  canon  by  means  of  flumes  of  from  8  to  3  miles  in  length. 

The  irrigable  lands  in  Logan  County  are  variously  estimated  at  from  1,000,000  to 
2,000,000  of  anna.  I  myself  believe  that  the  latter  estimate  is  nearer  correct  than 
the  former.  But  a  tithe  of  lands  in  the  immediate  vicinity  of  streams  is  claimed  as 
yet. 

On  questioning  old  residents  in  the  mountains  I  find  tbe  annual  enow-fall  of  the 
mountains  estimated  at  from  20  to  30  feet.  Certain  it  in  that  most,  iu  fact  all,  of  our 
now  dry  streams  are  impassible  rivers  during  from  one  Iu  throe  months  in  tbe  early 
spring  of  each  year.  This  water,  which  flows  to  tbe  Columbia  and  thence  to  tbe  sea, 
would  if  stored  in  reservoirs  for  future  use  enable  un  to  offer  homes  to  some  of  the 
many  thousands  of  immigrants,  who  are  coustautly  passing  through  Idaho  to  look 
for  homes  in  other  lauds. 

I  had  intended  to  give  you  some  statistics  in  regard  to  the  products  of  Logan 
County,  but  have  not  had  time  to  look  up  anything  of  the  kind. 

In  conclusion,  will  say  I  have  been  in  Minnesota  and  Mexico  and  in  all  of  tbe 
States  lyi  ig  between,  but  in  none  of  those  places  have  1  known  a  climate  so  equable 
or  a  soil  so  productive  of  all  grain,  grasses,  vegetables,  and  fruits  as  are  grown  in  this 
temperate  region  of  Idaho. 
Respectfully  yours, 

Mill  Sanderson, 
County  Surveyor,  Logan  County,  Idaho. 

Hon.  W.  C.  B.  Allen, 

Of  Idaho  Irrigation  Committee. 

SUMMARY. 

Total  area  of  the  county square  miles..         5,200 

Total  are*  of  irrigated  land acres..       50,000 

Total  ares,  of  irrigable  land , do...  1,250,000 
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REPORT  OF  COUNTY  TREASURER. 

Shoshone,  Idaho,  August  7, 1689. 
Dbak  SIB. :  In  reply  to  your  inquiry,  we  have  in  Logan  Connty  nearly  3,500,000 
acres  of  land  contained  in  about  one  hnnilred  and  fifty  townships.  It  ha*  boon  esti- 
mated from  reliable  sources  that  fully  otie-fonrtl)  to  oue-third  of  this  land  is  capable 
of  producing  Rood  crops  i  f  irrijtalod.  Some  of  the  best  land  lies  in  1  he  Bonthom  por- 
tion of  the  county  and  could  nil  be  reclaimed  by  a  canal  taken  out  from  Snake  Bitot 
and  from  storage  reservoirs.  Of  tho  1,£jO,U0O  acres  of  good  agricultural  land  in  thia 
connty  there  is  not  to  exceed  50,000  acres  now  under  cultivation,  the  remainder  being 
Govern  meat  land. 
Yours  trnly, 

Chah.  S.  Doah, 
Trea$*rer  Logan  Conmtf. 
M>.  W.  C.  B.  Allen. 


SBPORT  OF  COUNTY  RECORDER. 

Shoshone,  Logan  County,  Idaho,  August  7,  1869. 
Dbas  Sir:  In  regard  to  your  inquiry  as  to  the  number  of  acres  of  "irrigable  lands" 
in  Logan  County,  I  have  the  honor  to  say  there  are  about  3,500,000  acres  of  hand 
in  Logan  County,  about  one-third  of  which  (1,000,000  acres)  is  susceptible  of  cnlti  va- 
tion  and  wonld  be  valuable  land  if  irrigated. 

W.  B.  George, 
Booorder  Logo*  Coumiu,  Idaho. 

W.  C.  P   


BEPORT  OP  DEPUTY  ASSESSOR. 

Shoshone,  Logan  County,  Idaho,  AugtutT,  1889. 
Dear  Sir  :  Tonrs  of  inquiry  in  regard  to  the  number  of  acres  of  tillable  land  in 
Logan  County,  Idaho,  at  baud.     In  reply  I   have  the  honor  to  suy  there  are  shout 
.1,500,000  acres  of  land  in  Logan  County,  about  one-third  of  which  is  susceptible  of 
irrigation  and  cultivation. 
Respectfully  yours, 

R.  S.  Tucker, 
Deputy  Asietsor  Logan  County,  Idako. 
Mr.  W.  C.  B.  Allek, 


LEMHI  COUNTY. 
REPORT  BY  HON.  J.  W.  BIRDSEYE. 

Salmon  City,  Idaho,  Julg  15,  168U. 

Dear  Sir;  Considering  your  communication  referring  to  irrigable  lauds  in  Lemhi 
County  and  their  extent,  I  will  say  that  it  has  been  impossible  for  rue  to  arrive  at  am 
absolutely  correct  estimate,  as  the  lime  has  been  too  limited  for  me  to  visit  all  sec- 
tions of  the  county  ;  but  I  have  made  inquiries  of  intelligent  and  practical  men  resid- 
ing iu  different  locations,  and  with  my  own  knowledge  ran  arrive  at  a  fair  estimate. 

First.  Irrigation  has  been  effected  on  the  Salmon  River,  the  Lemhi  River,  and  on 
a  noniber  of  the  smaller  streams  flowiug  into  the  above  named  rivers,  but  not  to  any 
great  extent. 

Second.  Irrigation  is  practicable  on  nearly  all  the  streams  in  Lemhi  Connty,  and 
to  an  extent  sufficient  to  cover  most  of  the  irrigable  area. 

Third.  Moat  of  the  streams  furnish  a  large  surplus  of  water  from  Hay  until  July, 
after  which  the  supply  is  not  equal  to  the  demand.  There  arc  silos  on  all  the  streams 
where  large  quantities  of  water  can  be  impounded  at  a  modurate  coat. 

The  length  of  the  Lemhi  Valley,  through  which  the  Lemhi  River  flows,  is  about  70 
miles,  and  the  width  of  the  bottom  lands  from  one-half  to  1  miles.    The  el 
width  of  the  valley  is  from  5  to  13  miles.     Above  the  bottom  lands  are  the  bar  or  tat 
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lands,  and  still  farther  back,  toward  the  base  of  the  mountains,  are  hundreds  of  acres 
of  irrigable  lands  lying  along  the  different  streams. 

The  bottom  lands,  to  a  small  extent,  have  been  irrigated  throughout  tho  length 
of  the  Lemhi  Valley,  and  some  Irrigation  has  been  effected  on  the  table  lands  and 
also  on  the  lands  along  the  stream  flowing  into  the  Lemhi  and  Salmon  Rivers. 

The  land  along  Salmon  River  and  within  Lemhi  County  is  irrigable  lor  a  distance 
of  70  miles ;  bat,  owing  to  the  expense  of  conveying  water  from  the  river,  hot  few 
ditches  bave  been  constructed.  One  tract  of  land,  comprising  about  6,000  acres  and 
adjoining  the  town  site  of  Salmon  City,  could  be  covered  by  a  ditch  from  Salmon 
River  not  to  exceed  15  miles  in  length. 

TheSalmon  and  Lemhi  Rivers  famish  a  safficlentamount  of  water  wlthont  impound- 
ing, but  it  is  not  practicable  to  raise  the  waters  of  these  rivers  above  the  bottom 
lauds  without  Incurring  more  expense  than  the  ranchmen  are  able  to  pay. 

The  table  lands,  so  far  as  cultivated,  and  also  the  .lands  lying  along  the  oreeks  have 
been  dependent  entirety  upon  the  streams  running  from  the  mountain  canons,  and 
these  streams  do  not  furnish  a  sufficient  amonnt  of  water  for  three  months  each  year; 
but  by  a  system  of  reservoirs,  whereby  water  can  be  impounded,  it  will  be  practi- 
cable to  furnish  water  for  a  large  amonnt  of  the  irrigable  land  during  the  entire  sea- 
son. In  my  reference  to  the  table  lands  I  mean  the  first  rise  above  the  Lemhi  and 
Salmon  Rivers  bottom  lands,  and  also  higher  benches.  The  first  rise  is  usually  an 
abrupt ouo of  from  50  to  100  feet.  With  water  these  benches  are  very  productive;  in 
fact,  superior  for  grain  raising  to  tbe  bottom  lauds. 

On  every  stream  from  Carman  Creek  to  Kinney  Creek,  on  the  east  side  of  tbe  Lemhi 
River,  is  a  large  amount  of  good  land ;  but  the  streams  after  the  middle  of  July  do 
not  furnish  one- fourth  the  water  necessary  for  proper  irrigation. 

A  large  ditch,  taken  from  the  Lemhi  River  30  or  40  miles  np  the  valley  and  n 


S  along  through  the  foot-hills,  In  con 
ler  streams,  would  be  a  great  benelit  to  this  ... 
On  the    headwaters  of  the  Lemhi  River  there  is  a  large  amount  of  land  wh'ch, 
with   irrigation,  would  be  very  productive;   also  in  the  southern  portion  of  the 
couuty  and  in  the  Pahsimeri  Valley  are  largo  tracts  of  very  tine  land. 

I  would  estimate  the  amonnt  of  land  in  Lemhi  County  susceptible  of  cultivation 
with  irrigation  at  600,000  acres.     I  can  not  state  with  accuracy  what  amount  is  at 

Iiresent  under  cultivation,  but,  from  the  best  information  I  can  gather,  the  hay  crop 
ut  k" aeon  amounted  to  8,000  tons,  and  the  grain  orop  to  100,000  bushels,  of  which 
about  400,00  bnshela  was  wheat  and  00,000  oats;  the  value  of  hay  from  $6  to  |10 
per  ton,  wheat  (I  per  bushel,  and  oats  faun  1  cent  to  H  per  pound. 

Wheat  will  yield  from  30  to  50  bushels  per  acre ;  oats,  from  40  to  70  bushels.  Vog- 
t>  tables  of  nearly  all  kinds  can  he  raised  in  abundance,  and  fruit  trees  are  doing  well. 

Our  water  sources  are  tbe  Rocky  Mountains  and  Salmon  River  Range  for  the 
small  streams.  The  Salmon  River  heads  in  the  Saw  Tooth  Range  about  150  miles 
nouth  of  Salmon  City,  ami  this  Lemhi  River  heads  in  a  spur  of  the  Rocky  Mountains 
known  as  tbe  Kirch  Creek  Range,  about  75  miles  southeast. 

The  amount  of  water  flowing  in  the  mountain  streams  varies  from  100  to  308  inches 
at  low  water  to  as  many  thousand  during  high  water. 

We  do  not  depend  upon  rain,  but  upon  tbe  melting  snow  in  the  mountains.  No  de- 
pendence can  be  placed  upon  the  rain-fall  for  agricultural  purposes,  hut  for  grasses 
growing  upon  all  the  ranges  rain  is  the  only  reliance.  The  land  in  Lemhi  County 
lien  particularly  well  for  the  distribution  of  water,  and  nearly  all  the  lands  fit  for 
agricultural  purposes  can  be  reached. 

Respectfully  submitted. 

J.  W.  Bisdsevz. 

Joskph  C.  Stbauqhak, 

UniUd  State*  Surveyor-General. 

SOKHAKY  OF  LEMHI  COUNTY  RBPOBTS. 

This  county  has  about  two  hundred  aud  fifty  ditches  used  for  agricultural  purposes, 
each  from  one-half  mile  to  IS  miles  long ;  for  mining  purposes,  about  one  hundred 
ditches,  witb  a  total  length  of  aboat  M0  miles. 

Product)  for  1888.— Hay  crop,  8,000  tons,  worth  *6"  to  $10;  wheal,  40,000  bushels, 
worth  |1 ;  outs,  00,000  bushels,  worth  35  to  50  cents.  Fruits  and  vegetables  of  all 
the  hardy  varieties  abundant. 

Yield  per  aare.  —  Alfalfa  clover,  4  to  5  tons  (2  crops);  red  clover,  3  to  4  tons ;  timothy, 
8  to  3  t«ns ;  wheat,  30  to  50  bushels ;  oats,  40  to  70  bushels. 

Snow-fall  usually  6  to  8  feet  (last  year  very  light).  "  Duty  of  water,"  1  miner's 
inch  per  acre.     Irrigation  season,  May  15  to  August  15. 

Area  now  irrigated,  0,715  acres.    Area  of  good  irrigable  land,  500,000  acres.    Area 
of  the  conuty,  4,300  square  miles, 
138  A  L 23    . 


IRRIGATION  AND  RECLAMATION  OF  ARID   LANDS. 
fTEZ  PERCE  COUNTY. 

IMPORTS  BY  C.  P.    COBTJBM   AMD   W.    P.    BELL. 


LrwuroM,  Idaho,  July  20,  1*0. 

Sib:  In  response  to  your  circular  letter  of  June  8  instant,  I  have  given  the  subject 
uf  irrigation  ton  aide  ruble  attention.  ■ 

The  Snake  and  Clearwater  Rivera  lie  too  low  to  be  available  for  irrigation  in  thin 
in  in  i  filiate  vicinity.  When  the  Nez  Perce1  Reservation  is  opened  it  may  be  practicable 
■  to  bring  water  from  either  of  three  streams  for  irrigation  purposes.  Bnt,  owing  to 
the  little  fall  of  the  streams  and  the  steepness  of  the  banks  on  each  of  these  rirers.it 
requires  too  long  ditches;  consequently  too  great  an  expense  to  be  practicable  it 
present. 

There  is  now  a  ditch  taken  from  Clearwater  River  about  H  nines  in  length,  cover- 
hit;  the  Clearwater  bottom,  comprising  about  four  sections  of  lands,  and  the  water 
thus  brought  is  used  for  irrigation  and  milling  purposes. 

In  company  with  W.  i-.  Bell,  county  surveyor,  wehuve  made  a  preliminary  survey 
of  n  dilch  from  the  South  Fork  of  Sweetwater  Creek  to  the  table  lands  southeast  of 
Letviston,  and  And  it  in  every  way  practicable,  and  water  can  be  brought  on  the 
pi al can.  covering  a  large  body  of  excellent  land,  at  a  small  expense  compared  to  tbe 
bviiHH  that  would  be  derived  therefrom,  and  this  it  would  benefit  fully  $100,000  and 
it  could  be  completed  at  an  outlay  not  to  exceed  (9,000. 

In  this  connect  ion  I  will  say  that  the  reason  this  has  not  been  undertaken  as  a  pri- 
vate enterprise  long  since  is  on  account  of  objections  raised  by  former  Indian  agents 
nl'  the  Nei  Perec"  Reservation,  to  wit :  That  this  stream,  although  having  its  source 
upon  unoccupied  Government  land,  it  flowed  on  to  the  reservation  and  might  in 
the  fi'luro  be  required  for  irrigation  or  milling  purposes,  Bnt  we  find  that  none  of 
the  water  of  tbe  stream  is  used  for  irrigation,  and  that  tbe  other  branches  furnish  all 
the  water  required,  and  in  fact  far  more  tban  is  used  for  either  irrigation  or  milling 
purposes.  We  therefore  earnestly  recommend  that  an  appropriation  be  made  for  this 
purpose. 

There  is  also  a  large  tract  of  valuable  land,  comprising  15,000  or  30,000  acres,  south- 
east of  Lew  is  ton  susceptible  of  irrigation  by  artesian  wells,  and  could  the  fact  be 
mice  demonstrated  that  it  Is  feasible,  and  flowing  water  be  obtained,  it  would  iu- 
crfiise  the  value  of  this  large  tract  a  hundred-fold. 

From  a  cnreful  examination  of  all  the  surroundings  we  deem  it  in  every  way  fea- 
pible,  and  have  no  doubt  flowing  water  can  be  obtained  by  artesian  wells.  We  there- 
lore  earnestly  reuommend  that  an  appropriation  be  made  by  Congress  to  teat  tbe 
matter  fully. 

Respectfully  yours, 

C.  P.  Cobciln, 
W.  P.  Bell, 

County  Stirveyvrt. 


IMPORTS   BT   FTtAHCtS  T.    PATTERSON   AMD  CHARLES  M.   FORCE. 

LKWI6TON,  IDAHO,  June  ne,  1889. 

Dear  Sir  :  lu  reply  to  your  circular  letter  of  the  14th  instant  we  have  tossy 
that  our  information  ou  the  subject  of  irrigated  and  irrigable  lands  is  very  meager, 
but.  are  glad  to  furnish  you  with  what  little  information  we  have. 

I  ii  reply  to  (-our  tirst  question  we  would  state  that  there  is  practically  no  irriga- 
tion in  this  part  of  tbe  Territory.  It  is  not  necessary,  in  the  tirst  place,  and  in  the 
tH'tmid  place  it  is  hardly  practicable.  There  are  some  tracts  of  land  which  would  be 
improved  by  irrigation,  bnt  by  far  the  larger  part  of  the  agricultural  land  in  ihii 
section  <k>cs  not  need  irrigation  to  raise  Targe  crops  of  grain,  vegetables,  and,  in 
mai.y  places,  tine  fruit. 

Tbe  agricultural  laud  of  northern  Idaho  lays  principally  on  the  high  table  lands, 
vrhicb  are  cut  by  more  or  less  deep  ca&ons  in  which  run  the  rivers.  There  an  a 
few  of  the  smaller  streams  that  flow  through  more  or  lees  wide  and  fertile  valleys 
which  conld  be  irrigated,  but  do  not  need  irrigation  in  the  least,  while  the  land 
which  needs  irrigation  most  is  so  far  above  the  water-conrsee  that  irrigation  ts  act 
practicable.  There  is.  in  fact,  almost  no  land  at  all  which  might  be  called  a|~ '""'" 
ura)  land  where  irrigation  is  absolutely  necessary  to  raise  crops,  and  it  was  I 
Hgo  decided  that  the  "desert  land  act"  did  not  apply  to  this  iaucl  district. 
Very  respectfully, 

Francis  F.  KaTTBRhOH, 


Charles  M.  Force, 
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KZPORT  BY   I>.    W.   BTANDROD  AND   H.   K.    BVANB. 

Malajj  City,  Idaho,  Augntl  8,  1889. 
Dear  Bik  :  Your  circular  letter  of  the  14th  of  Jnne  lout,  together  with  the  letter 
of  Governor  Bhonp  appointing  tin  as  the  authorized  officers  for  wis  (Oneida;  county  to 
prepare  a  report  on  the  facilities  afforded  in  this  county  for  increased  irrigation, 
together  with  statistics  of  nmonnt  of  water  supply  in  the  county  and  the  acreage  of 
lands  under  irrigation,  was  duly  received  and  considered.  A  careful  report  of  the 
matters  was  prepared  by  as  and  mailed  to  yon  on  the  31st  day  of  July,  but  we  havo 
ainoe  been  Informed  that  said  report  lias  not  been  received  at  yonr  office,  we  therefore 
respectfully  submit  the  following: 

;    El'FKCTBIl     AMD    TO   WHAT 

Big  Malad  Creek.— Extent  of  land  irrigated  by  it,  1  mile  in  width  by  5  miles  in 
length.  This  st  renin  rises  in  a  large  spring  situated  down  in  the  valley,  and  its  water 
supply  rarely,  if  ever,  varies  with  the  Season.  About  1  mile  below  its  source  is  a  large 
gulch  or  basin,  through  which  it  Hows,  that  afford h  a  most  practicable  aud  inexpensive 
site  for  a  storage  reservoir,  which  can  be  constructed  by  building  a  dam  of  earth  taken 
from  the  sides  of  the  guleii,  and  which  is  capable  of  storing  sufficient  water  to  irri- 

Eate  thus  three  times  as  much  land  as  is  now  irrigated  by  it.  Several  sections  of  laud 
e  around  this  stream  that  are  wholly  unutilized,  covered  with  sage  brash  and  abso- 
lutely valueless  as  it  is,  bat  comprising  the' richest  and  most  productive  soil  iu  Malad 
Valley — a  soil  that  has  been  tested  and,  wheu  brought  under  the  advantages  of  irri- 
gation, been  proved  to  lie  the  most  productive  of  fruits,  grain,  and  vegetables. 

Mill  Creek,  Birch  Creek,  Devil  Creek,  and  Marsh  Creek,  all  running  into  one  ditch.— 
Extent  of  land  irrigated  by  them,  three-quarters  of  a  mile  wide  by  10  miles  long.  On 
each  of  these  streams  are  most  excellent  sites  for  reservoirs,  which  can  be  built  at  a 
comparatively  small  cost,  and  we  are  safe  in  saying  the  water  supply  could  bo  trebled, 
(be  irrigable  lands  being  folly  sufficient  also  to  utilize  all  of  it. 

Little  Malad  Creek.— Extent  of  land  irrigated  by  it  1  mile  wide  by  4  miles  long. 
This  stream  rises  in  the  mountains  high  above  Malad  Valley  aud  Sows  for  a  long 
distance.  The  water  supply  from  it  is  greater  than  that  from  any  other  small  stream 
in  the  valley,  It  ordinarily  lining  a  strong  stream  and  furnishing  a  targe  volume  of 
water  for  several  miles  above  Malad  Valley  proper.  This  stream  runs  down  a  small 
valley  ending  at  its  lower  end  by  a  "  narrows"  which  affords  a  most  delightful  site 

'■  -  -  —■>■>-—»■      <-'»■■' -•■--  ■'  «-  »-uilt  by  means  of  au  earthen  dam  of  175 

it  of  «2,0<>0,  wbicb  will  fill  a 
a  of  160  acres  with  10  feet  of 
water.  It  is  difficult  to  say  how  much  land  could  he  irrigated  with  the  water  bo 
stored,  but  the  water  supply  of  said  stream  would  be  increased  at  least  fourfold. 
Lying  below  said  reservoir  is  a  laige  tract  of  rich  black  sandy  loam,  covered  by  im- 
mense forests  of  sage  brush  and  left  in  its  desert  condition. 

Deep  Creek. — Extent  of  land  irrigated  by  it  one-half  mile  wide  by  3  miles  lung. 
We  desire  to  call  especial  attention  to  the  facilities  for  increase  in  the  water  supply 
of  this  stream.  It  furnishes  the  water  supply  for  Malad  City,  containing  a  popula- 
tion of  2,000  persons,  and  in  the  early  spring  is  used  for  irrigating  buy  lands  situated 
below  said  town.  It  is  one  of  the  most  useful  streams  in  the  valley,  and  does  not 
furnish  one-fourth  of  the  water  absolutely  necessary  for  the  wants  of  citizens  which 
it  was  intended  to  supply. 

About  o  miles  north  of  Malad  City,  aud  where  the  headwai  era  of  said  stream  How 
from  the  mountains,  is  a  site  for  a  reservoir  which  can  not  fail  to  attract  attention 
when  observed  as  tbe  most  natural  site  for  a  storage  basin  that  could  have  been  pre- 
pared by  the  hand  of  nature;  a  small  valley  oovered  with  sod,  impenetrable  by 
water,  and  furnishing  a  most  excellent  bottom  for  abasin  of  this  kind;  a  natural  place 
for  constructing  a  dam  of  earth  and  forming  a  basin  1  mite  or  more  in  length  by  an 
average  of  60  rods  in  width,  with  comparatively  little  pressure  on  the  dam  aud  hav- 
ing a  safe  outlet.  No  investment  could  be  made  that  would  derive  better  profits  and 
afford  relief  to  a  community  than  the  construction  of  this  reservoir.  Many  places 
along  said  stream  above  Malad  City  furnish  excellent  sites  for  smaller  reservoirs, 
which  could  be  constructed  at  small  expense,  whereby  the  water  might  be  increased 
immensely 

ZwoJfil 

one-half  mile  long.  This  stream  lies  above  a  district  of  most  excellent  hay  lauds, 
which  are  several  school  sections.  It  runs  through  an  immense  gorge  with  high  cl ill's 
on  either  side,  and  reservoirs  could  be  constructed  on  it  in  many  places  at  oompara- 
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tively  little  coot,  tbe  groat  walla  of  the  mountains  on  either  side  furninhing  ample 
material  for  the  construction  of  said  dams.  Especiallv  woohl  these  reservoir*  be 
practicable  and  a  great  saving  etore,  on  account  of  the  flow  of  water  from  the  an»w 
on  the  high  mountains  above. 

Cherrg  Creek  and  Bemderto*  Creek. — Amount  of  land  irrigated  by  them,  half  a  mile 
long  and  half  a  mile  wide.  These  creeks  lie  above  a  Arm  section  of  natural  hiy- 
producing  country;  and  while  the  water  supply  afforded  by  them  is  quite  limited, 
yet  the  high  mountains  from  which  they  flow  furnish  immense  streams  in  the  early 
spring  during  the  melting  season-  This  water,  of  coarse,  is  lost  and  goes  off  too 
early  to  furnish  any  substantial  irrigation.  Splendidsites  for  reservoirs  are  situitni 
on  these  stream*  and  could  beeaeily  built,  whereby  the  water  could  be  incroaned  many 

rther  that 

in  tbe  Territory,  tbe  population  composed  of  thrifty  farmers,  and  yields  in  grain  t°* 
fluent  quality  and  largest  quantity  per  acre  of  any  lands  we  are  acquainted  with  in 
the  Territory. 

The  one  great  drawback  to  its  prosperity  and  increase  of  population  is  the  scarcity 
of  water  *  apply.  Tfae  lucerne  yield  itself  will  enrich  tbe  fanner  and  has  been  a 
mighty  factor  in  the  encouragement  of  stuck  growing.  Where  the  water  supply  is 
furnished  farmers  never  fail  to  produce  three  crops  of  this  hay  per  season,  yielding 
fruui  B  tu  8  tons  per  acre.  We  do  not  believe  there  are  more  than  one-fourth  of  the 
lauds  of  said  valley  under  cultivation,  the  cause  of  which  is  wholly  due  to  the  insuf- 
ficiency of  the  water  supply.     It  is  in  exteut  about  10  ruiles  wido  by  MO  ruilee  long. 

Wetia*  Creek,— Extent  of  land  cultivated  by  it  1  mile  wide  and  6  miles  long.  This 
is  a  strong  stream,  running  a  distance  of  5  miles  through  a  canon,  passing  out  at 
Westou  Valley.  Many  excellent  sites  for,  reservoir*  can  be  found  along  the  valley 
from  which  It  flows.  A  few  years  ago  a  reservoir  was  constructed  on  this  that  has 
been  successfully  managed  since,  and  clearly  demonstrates  tbe  great  saving  of  water 
that  can  be  bad  in  this  way.  The  reservoir  is  situated  about  3  miles  up  the  canon 
above  the  valley  and  is  built  by  constructing  a  dam  of  earth  across  the  valley.  We 
are  informed  that  this  reservoir  cost  about  (2,000  and  is  situated  near  the  southeast 
comer  of  T.  15  S.,  R.  37  E.  The  dam  is  about  15  feet  in  height  by  about  300  feet  long. 
It  is  claimed  by  tbe  farmers,  who  take  water  from  this  reservoir,  that  the  water  saved 
In  tbe  reservoir  irrigates  three  times  as  much  land  as  was  irrigated  by  the  stream 
prior  to  constructing  the  reservoir.  An  extensive  area  of  laud  lies  below  this  reser- 
voir susceptible  of  irrigation  that  remains  in  its  desert  state  and  public  land  of  tbe 
United  States. 

Five  Mile  Creek.— Extent  of  land  irrigated  by  it  1  mile  wido  by  (i  miles  in  length. 
This  stream  is  small  but  could  be  trubled  by  constructing  a  reservoir  in  a  cation 
through  which  it,  flows.  Sufficient  laud  lies  below  it,  that  is  now  desert, on  which 
all  tbo  water  so  increased  conlil  be  used. 

Clifton  Creek,  in  the  same  neighborhood,  is  similar  in  all  respects  to  Five  Mile 
Creek, 

Cub  River. — Extent  of  area  irrigated  1  mile  wide  by  6  miles  long.  We  append 
herewith  a  map  showing  tbe  position  of  Cub  River  and  Mink  Creek,  and  points  on 
same  where  reservoirs  can  be  constructed,  and  estimated  cost  of  same.  Tbe  country 
that  this  wator  would  irrigate  is  very  rich,  and  is  a  fine  fruit-growing  section.  A  large 
urea  of  land  ties  under  it  that  is  now  desert  and  only  lacks  irrigating  facilities  to 
make  it  blossom  like  the  rose. 

Warm  Creek.— Extent  of  land  irrigated  by  it  1  mile  wido  and  5  miles  long.  We 
append  herewith  an  article  prepared  by  the  Hon.  Frank  Campbell,  a  man  in  vast 
experience  in  irrigation,  he  having  been  a  former  citizen  of  Nevada.  We  submit  it 
as  a  report  covering  the  Rock  Creek,  Warm  Creek,  and  American  Falls  country,  and 
I  vouch  for  its  correctness. 

In  conclusion  we  desire  to  call  attention  to  a  vast  section  of  oonntry  lying  on  tbe 
went  side  of  Bear  River  in  this  county,  comprising  T.  15  and  113  S.,  R.  3d  E.  While 
these  lauds  do  not  differ  in  richness  and  productiveness  from  that  we  have  herein 
described,  it  is  the  most  thoroughly  arid  and  desert  country  in  the  county,  having  do 
springs  or  small  streams  arming  upon  or  flowing  through  it.  Bear  River  could  easily 
lie  conducted  by  means  of  a  canal  to  and  upon  these  lands. 

From  present  indications  capitalists  in  the  East  are  endeavoring  to  divert  all  the 
waters  of  Bear  River  at  a  point  called  tbe  "  Narrows,"  about  iO  miles  below  the  I  audi 
above  referred  to,  and  use  tbe  same  for  irrigating  lands  in  Utah  and  supplying  Ogelen 
City  with  water.  One-third  of  this  stream  would  fully  irrigate  tbe  lands  in  this 
county  above  referred  to,  and  we  deprecate  the  fact  that  unless  the  water  is  soon 
diverted  for  the  lauds  above  referred  to  it  will  all  be  appropriated  for  Utah  Terri- 
tory, thereby  depriving  us  of  what  would  seem  naturally  due  to  us, 
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The  expense  of  taking  this  water  from  Bear  River  for  the  1  anils  in  Idaho  is  compar- 

■tively  light,  when  considered  with  the  vast  expenditure  that  will  be  acquired   to 
»pply  it  to  the  ones  in  Utah  above  referred  to. 
Respectfully  submitted. 

D.  W.  Standrod. 
H.  R.  Evans. 
Joseph  C.  Strati  git  an, 

United  Statu  Surveyor-  (lateral  for  Idaho. 


RXFOBT  BY  THANK   CAMPBBLL. 

The  northern  portion  of  Oneida  County  includes,  two  considerable  bodies  or  land 
that  possess  a  surface  capable  of  boiug  irrigated,  the  "Snake  River  Plains"  and 
"  Rock  Creek  Valley."  The  first  extends  west  from  the  Portneuf  River  BO  miles,  and 
skirting  Snake  River  on  the  south,  with  an  average  width  of  2  miles.  The  largest 
and  best  half  of  this  land,  together  with  all  tho  waters  of  Portneuf  River  and  Btui- 
usek  Creek,  is  embraced  by  the  Fort  Hull  Indian  Reservation.  Situate  betwenn  this 
strip  of  arid  bench  land  and  Snake  River  there  are  about  4,000  acres  of  river  bottom 
land  that  produce  wild  hay  by  the  overflow  of  the  river,  the  yield  of  which  could  be 
greatly  increased  by  irrigation. 

Warm  Creek,  containing  abont  200  inches  (miner's),  is  the  only  stream  outside  of 
Fort  Hall  Indian  Reservation  that  can  bo  used  upon  this  strip  of  sage-brush  land 
until  tho  waters  of  Snake  River  are  diverted  by  a  canal  commencing  near  Eagle 
Roc t,  about  60  miles  distant. 

At  Warm  Creek  about  2,000  acres  of  land  have  beon  settled  upon  and  the  natural 
flow  of  the  stream  fully  utilized.  The  result  is  about  400  acres  in  grain,  vegetables, 
and  alfalfa.  This  stream  is  supplied  by  a  never-failing  spring  (or  springs).  The 
freshets  resulting  from  melted  snows  are  small  and  variable,  some  years  Amounting 

A  reservoir  site  exists,  sufficiently  high  on  the  stream  to  cover  a  vast  number  of 
acres.  A  dam  100  yards  long  and  12  feet  high,  average  width  about  12  yards,  aggre- 
gating abont  15,000  yards  of  earth,  could  be  built  at  a  cost  of  10  cents  per  yard, 
amounting  to  (1,500,  that  would  impound  40  acres  of  water,  with  an  average  depth  of 
SO  feet,  which,  it  is  safe  to  estimate,  would  irrigate  1,500  acres  additional  land.  The 
reservoir  site  is  private  property  and  would  cost  about  (2,000. 

Bear  Creek  Valley  is  about  20  mites  long,  and  settled  the  entire  distance.  About 
7,000  acres  are  in  the  hands  of  private  parties.  Tho  stream  furnishes  1,000  minor's 
inches  for  irrigating  purposes,  and  is  fully  utilized,  resulting  in  the  onltivation  of 
2,000  acres  in  grain,  vegetables,  and  alfalfa. 

There  are  several  thousand  acres'of  Government  land  that  can  not  be  cultivated 
for  lack  of  water.  1  am  not  prepared  to  report  npou  any  natural  reservoir  sites  in 
this  valley,  but  understand  there  are  three  or  four  small  ones,  containing  from  10  to 
40  acre*  each. 

Snake  River  contains  an  inexhaustible  supply  of  water  that  must  be  made  to  do 
doty  iu  rendering  the  barren  plains  beautiful  and  habitable  for  man. 

The  feasibility  of  using  it  has  been  demonstrated  by  private  enterprise.  The  duty 
of  the  United  States  Government  iu  the  premises  is  to  demonstrate  practicable  routes 
for  canals  for  conveying  water  out  upon  these  plains;  also  survey  and  report  the  num- 
ber of  acres  along  the  route  suitable  for  irrigation,  with  such  data  as  a  basis  upon 
which  private  capital  would  quickly  avail  itself  of  the  rich  rewards  that  would  unruly 
follow.  The  distribution  of  this  immense  body  of  water  upon  the  plains  of  Idaho  is 
a  gigantic  enterprise  that  will  give  full  employment  to  the  skill  and  energy  of  our 
citizens  for  the  next  generation. 

Respectfully  submitted. 

Funk  Campbkll. 
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5MHMor|F  of  Oneida  County  report. 
[Compiled  from  reporta  of  D.  W.  Sttadrod,  H.  B.  Bvana,  and  Frank  Campbell.) 
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GENERAL  DESCRIPTION. 


niles,  exclusive  of  the  reservation. 

'  t  can  be  withoat  resort  to  it 

j,  ami  the  construction  of  a  canal  fro* 


Total  area  of  Oneida  Comity  2,000  square  n 

In  general,  this  county  is  now  irrigated  in 
age  reservoirs  on  its  small  trilintary  stream: 
point  on  Bear  River,  in  Bingham  County. 

Both  methods  seem  to  be  advisable.     In  si 
and  on  some  large  tracts,  notably  T.  14  and  15  S, 
is  the  only  available  method. 

These  lands  are  so  excellent  that  it  is  the  interest,  of  that  popnlons  neighborhood 
and  of  the  Territory  of  Idaho  that  thuy  should  bo  reclaimed,  and  than  help  to  bear 
the  burdens  of  the  State. 

In  the  report  of  Mossnr.  D.  W.  Stand  rod  and  H.  R.  Evans  they  say  that  an  eastern 
syndicate  are  about  to  monopolize  all  Boar  River  and  conduct  it  into  Utah,  against 
which  they  strongly  protest. 
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ACRES   AND    DITCHES,   THEIR   AREA    AND   LENGTH. 


REPORT  BY   VHA.NKL1.N    W.   HULBTT. 


Silver  City,  July  8, 1889. 
:  In  reply  to  your  circular  tetter  of  June  8, 1689, 1  herewith  submit  the  following: 


Stream*  when  Irrigation  haa  been  eftectwl. 

Ex  ten  t  nf  lands. 

Dltohea. 

Irrigated. 

Irrigable. 

No. 

Length. 

no 

HO 

'aw 

SCO 
1,600 

MO 

8,000 
12.  NO 

15,000 

4 

IB 

Mile: 

17,000 
10,000 
30.000 
100.000 

so.  ooo 

Krunean  KUtr.  ItmifftD  Valley.  m'.I  adjacent  laiad  "eat* 

U 

B,ST9 

330,000 

« 

■m 

Norrt  — Length  of  Mm*  «Mh  jHr-mnp  three  mouths.    There  Is  saffloient  water  to  Irrigate  IU 
Irrigable  lands. 
■  By  Snake  River  Canal. 
I  Not  known. 

Daring  the  months  nf  February,  March,  and  April  of  each  year,  average,  there  is 
sufficient  water  in  all  the  streams  mentioned  to  irrigate  all  the  lands  of  valuo  just  at 
the  time  when  irrigation  is  not  necessary.  Usually  irrigation  is  commenced  about 
the  miildle  of  May,  and  is  continued  (if  there  is  sufficient  water)  until  about  the  1st 
of  October.  There  are  large  tracts  of  fine  land  lying  westerly  from  Bruneau  Valley, 
extending  as  far  as  Birch  Creek.  There  is  a  practicable  route  for  a  canal,  beginning 
at  a  point  near  the  south  boundary  of  T.  7  8.,  R.  fi  E.,  on  Brnueau  River;  thence  in 
a  westerly  direction  to  the  last-mentioned  creek. 
Respectfully, 

Franklin  W.  Htjlktt, 
United  States  Deputy  Mineral  Surveyor. 
JoslPH  C.  Strauohan, 

United  Stale*  Surveyor- General  for  Idaho. 


REPORT  FROM  S.  J.  PRTTCHARD. 


miles  square;  furnishes  sufficient  w 
average  1  mile ;  good  site  for  resert 

Tire*  Crssi.— Extent  irrigated,  3  by  three-fourths  miles;  practicable,  6  by  three- 
fourths  miles;  furnishes  sufficient  water  about  three  mouths  yearly;  good  site  for 
reservoir;  has  three  ditches  1J  miles  lone. 

Brunea*  River. — Extent  irrigated,  12  oy  li  miles;  ton  ditches  from  1  to  8  miles 
long;  famishes  water  about  six  months.  There  is  an  excellent  site  for  storage  of 
water,  and  the  water  from  this  stream  can  be  made  to  cover  thirty  sections  of  good 
agricultural  land. 

Shoo- Fig  Greet. — Extontof  irrigation,  3  by  1  miles;  practicable,  8  by  1  miles;  three 
ditches  from  1  to  3  miles;  furnishes  saffloient  water  about  two  months  yearly ;  excel- 
lent site  for  reservoir. 

Birch  Creek. — Practicable  for  9  miles  long  and  from  one-half  to  2  miles  wide;  excel- 
lent alto  for  storage  of  water;  sufficient  water  for  about  two  months  yearly,  with  a 
small  stream  the  greater  part  of  the  year. 

Cattle  Crwfc.—lnri gated  for  8  bj  one-half  miles;  practicable  fifteen  sections;  fur- 
nishes water  until  about  1st  of  May;  thirteen  ditches;  one-half  to  3  mfloslong:  ex- 
cellent site  for  reservoir. 

Catherine  Creek,—  Irrigated  for  7  by  throe-fourths  mile:  ton  ditches,  1  to 2  miles. 
Excellent  sites  for  reservoir. 
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Pickett  Creek. — Irrigated  4  by  oue-half  mile ;  seven  ditches,  from  1  to  a  milts. 
Excellent  site  for  rraervoir.  Tmh  last  two  streams  Join,  and  with  water  stored  could 
be  made  to  cover  about  fifteen  sections  of  good  fertile  land. 

Sinker  Crest.— Six  miles  by  one-half  miles. 

ReynoWa  Crttk.~- Irrigated,  is  miles  long,  laud  one-halt  mile  wide.  Practicable 
about  fifteen  sections.  Excellent  storage  site.  Furnishes  sufficient  water  about  two 
months  yearly. 

Cow  Crest). — Irrigated  3  by  one-half  mile. 

Jordan  Crest. — Irrigated  8  by  I  miles.     Sufficient  water  the  entire  year. 

There  has  been  some  land  located  and  irrigated,  and  water-rights  located  upon  and 
water  diverted  from  all  the  following  streams:  Dead  Wood,  Brown's,  Squaw,  Jump, 
Trout,  Williams,  South  Mountain,  Boulder,  Lone  Tree,  and  Cherry  Creeks. 

In  nearly  all  these  streams  in  this  county  there  Is  a  great  body  of  water  ferasvetsl 
months  in  the  spring,  so  that  where  reservoirs  could  be  constructed  there  would  I* 
sufficient  waste  water  during  these  periods  of  high  water  to  fill  the  various  reser- 

There  are  about  one  hundred  irrigation  ditches,  averaging  aliout  2  miles  long. 
'   There  are  aliout  IS  ditches  used  for  mills  and  mining  averaging  about  "H  miles  long. 

These  streams  generally  have  their  sources  iu  the  mountains,  and  are  fed  by  spring) 
(usually  formed  from  the  rains  and  melted  snows  Incident  to  mountains),  and  from 
the  melted  snow  and  rains. 

At  least  one  half  of  the  settlers  of  Owyhee  County  are  settled  upon  unsurvs.rtd 

The  average  value  of  crops  per  acre  la  about  $40.  If  Snake  River  were  diverted,  it 
could  be  mule  to  cover  60  square  miles  of  good  agricultural  land  in  one  body  in 
Owyhee  County. 

Respectfully  submitted. 

S.  J.  Pbjtchakd. 


8DMMAST   OF  OWTHM  COUNTY   REPORTS. 


Lwlltlei. 

Land?. 

Ditches. 

Irrkjated. 

Irrigable 

No. 

3 

3 

!«,««,. 

Braneaa  River  (and  land 
Robertson's  Fork  of  Bra- 
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.   M 
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0,500 
3,000 

10,000 

20,000 
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(  ..- 
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■ 

■ 

2 

Haa  water  for  ati  months ;  Toy  (osd 

site  for  reservof  re- 
Has  water  Sir  three  mouths ;  very  pwd 

site  tor  reeerrolra. 

Shoo-Fly  Creek 

Has  water  for  two  month* :  vary  pod 
site  for  neervoire. 

Has  water  for  two  month*  j  very  gaud 
Bite  for  reservoirs. 
Dot 
Has  water  for  three  mootlu ;  reiy  rood 

Castle  Creek..  
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Mining   and   Milling 
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43 
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KOOTENAI,   PEND   D'oREILLE,  AND    SPOKANE   RIVERS.        361 
KOOTENAI  COUNTY. 

RBPODT  BY  QEORGB  A.    MANMIMG. 

Sir  :  Id  reply  to  tbe  questions  in  yonr  circular  of  Juno  15,  in  regard  to  irrigation 
in  Kootenai  Count  y,  I  would  in  answer  say  first:  That  owing  to  the  formation  of  the 
country,  it  being  generally  mountainous,  it  is  not  possible  to  irrigate  uny  considera- 
ble amount  of  land  in  the  county,  and  would  further  state  I  da  not  know  of  any  land 
in  the  county  being  irrigated  at  the  present  time,  and  further  it  is  not  considered  nec- 
o  irrigate  in  order  to  raise  fair  crops  of  cereals,  vegetables,  or  fruits.  There 
onsiderable  rivers  running  thronnh  par's  of  Kootenai  County. 
it  northerly,  the  Kootenai  River,  runs  through  the  northeast  corner  of  the 
county,  the  country  being  mountainous,  with  aome  very  tine  bottoms  along  the  river 
which  mostly  overflow  during  the  spring  and  early  snrumor,  caused  by  the  melting 
snows  in  the  mountains.  After  the  waer  recedes  from  these  bottoms  grosses  of 
good  quality  quietly  spring  up,  and  the  cut  of  hay  from  them  will  average  :i  or  'J  tons 
to  the  acre  ;  on  the  higher  parts  of  the  bottoms  line  vegetables  grow.  About  I  ho  mid- 
dle of  September  last  year  I  saw  corn,  pototoes,  squash,  pumpkins,  and  tomatoes 
thoroughly  matured  and  ripened  on  the  ranch  of  Mr.  Loug,  about  2  miles  above  Bon- 
ner's Ferry. 

The  Pend  d'Oreillo  River,  after  leaving  tbe  lake  of  the  same  name,  runs  about  2fi 
miles  throngh  Idaho.  Tbe  character  of  tbe  country  is  about  tbe  same  as  Kootenai 
River,  with  much  tbe  same  kin  da  of  I  mt  loin  -lands. 

Tbe  Spokane  River  mns  through  tbe  county  a  distance  of  about  13  miles,  from  tho 
foot  of  Coenr  d'Alene  Lake  to  tbe  Washington  Hue.  Tho  lake  and  river  being  so 
maoh  lower  than  tbe  surrounding  lauds,  it  would  be  impossible  to  take  tho  water  ont 
for  irrigating  purposes,  and  the  only  lauds  that  could  be  benefited  by  irrigation  is 
thus  deprived  of  it. 

Tbe  land  that  I  refer  to  extends  from  tbe  Washington  line  east  for  aliont  IS  miles 
and  a  distance  of  about  )£>  miles  north  from  tbe  Spokane  River;  is  mostly  open  prairie, 
with  occasional  small  groves  of  pine.  The  soil  is  gravelly  loam,  and  it  produces  fair 
crops  of  grain  and  vegetables.  It  stands  the  drougbt  well,  bot  is  absolutely  with- 
out water,  with  tbe  exception  of  two  lakes,  as  marked  on  the  plat  (Ha.vden  Lake  and 
Fish  Lake).  Hayden  Lake  is  much  below  the  surface  of  tbe  prairie,  consequently 
irrigation  from  that  source  is  practically  impossible.  There  is  nooutletto  tho  lake 
and  no  streams  of  any  consequence  running  Into  it.  Its  principal  supply  is  from  tbe 
melting  snow  on  the  surrounding  mountains. 

Fish  Lake  in  a  body  of  water  about  !>  miles  long,  with  an  average  width  of  about  1 
mile,  during  tbe  spring  rains  and  melting  of  tbe  snows  in  tbe  spring.  A  small  stream 
issues  from  it,  but  it  rnns  along  the  base  of  tbe  bills  on  much  lower  ground  than  the 
surrounding  prairie  and  sinks  in  tbe  gravelly  soil  alter  running  u  few  miles.  The 
prairie  is  nearly  all  claimed  and  fast  being  brought  under  cultivation.  The  groat 
drawback  is  tbe  want  of  water  for  domestic  purposes,  farmers  having  to  banl  their 
water  from  1  to  6  miles.  Three  wells  have  already  been  sunk,  one  on  the  ranch  of 
E.  B.  Childa  near  Post  Falls,  about  2  miles  north  of  Spokane  River.  He  found  water 
at  a  dopth  of  about  173  feet,  which  he  proposes  to  raise  by  »  windmill.  About  4 
miles  north  of  Mr.  Childs's  place  Mr.  EiHe.li  found  water  at  a  depth  of  ££>  feet.  He 
has  a  windmill  in  successful  operation,  but  tbe  amount  of  water  raised  is  small ;  still 
he  has  enough  for  domestic  uses.  About  4  miles  northeast  of  the  last  well  Mr.  Henry 
Reinlger  sank  311  feet,  finding  a  snpply  of  water  at  that  depth,  which  he  proposes  to 
raise  by  windmill. 

With  a  snpply  of  water  for  domestic  purposes  and  for  watering  stock  tbe  prairie 
referred  to  above  can  be  successfully  cultivated,  whicii  would  add  materially  to  the 
wealth  of  the  county  and  Territory,  It  is  generally  thought  that  artesian  wells 
could  be  bored  on  the  prairie  that  would  furnish  an  abundant  snpply  of  water,  but 
as  the  cost  would  be  considerable,  no  one  feels  able  to  take  tbe  risk  of  a  failure;  but 
could  the  fact  be  demonstrated  by  sinking  a  well  the  fanners  could  club  together  and 
■ink  others,  thereby  securing  an  ample  supply  for  all  their  wants. 
I  am,  very  respectfully,  yours, 

Gko.  A.  Manning. 

Joseph  C.  Btrauob an, 

United  rSUU!»  Surwyor-QimtiralfQr  Iitalio. 
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BBPOBT   BY    WM.    ABHLBY,    JR.,    COOWTY  BCRVBYOIt. 

Kootenai,  Idaho,  July  IS,  IfeW. 

Diar  Sir:  Toor  favor  of  22d  ultimo  anil  map  received,  but  was  sent  to  Murray 
and  I  did  not  get  it  until  tbe  27th,  as  my  post-offlco  is  Kootenai, 

There  Is  very  little  irrigating  done  in  Kootenai  County.  Iji  tlie  northern  part 
there  la  abundance  of  water  to  irrigate  all  irrigable  lands,  but  in  tbe  soatbern  por- 
tion water  is  scarce  and  tbe  bind  is  very  gravelly,  so  that  it  is  hard  to  dig  ditches. 

I  would  suggest  that  artesian  wells  will  be  more  practicable  than  irrigation  ditcbea 

Tbe  Kootenai  River,  Pook  Elver,  Clark's  Fork,  and  the  Pend  d'OreilJe  Rivers  af- 
ford abundance  of  water  for  alt  the  land  irrigable,  but  the  bottom-lands  generalr/ 
overflow  during  high  water. 
Yours,  very  respectfully, 

Wh.  Ashlrt,  Jb., 


WASHINGTON  COUNTY'. 

RBPOBT    BT  THOMAS   C.    OALLOWAT. 

Wbiseb,  Idaho,  Juif  e,  18W). 

Sir:  Water  has  been  appropriated  in  two  hundred  and  seventy  ditches,  from  the 
Wciser  River  and  its  twenty  .five  tributaries. 

Most  of  the  ditches  are  small  and  abort,  and  are  only  intended  for  private  use 
along  the  alluvial  bottom-lands. 

The  Pence  ditch,  from  the  Payette  River,  intended  to  cover  about  10,000  acres  of 
rich,  level  sage-brash  land  on  Snake  River,  above  the  month  of  the  Weiser,  is  12 
miles  long. 

The  Mill  ditch,  oa  the  north  side  of  tlie  Weiser, "is  S  miles  long,  and  bos  a  oapaeity 
of  about  1,000  inches.  The  Weiser  canal  is  17  miles  long,  and  is  intended  to  irrigate 
10,000  acres  on  the  north  side  of  the  Weiser  River  and  on  Snake  River  below  Weiser 
City. 

Owing  to  four  successive  dry  years,  and  no  means  of  storing  and  holding  buck  from 
the  very  abundant  spring  supply,  many  of  (he  mini  Her  ditches  are  dry,  and  tbe  larger 
ones  have  not  sufficient  head  to  maintain  a.  fnll  and  uniform  flow,  which  is  necesssry. 

With  but  comparatively  little  expense  water  could  be  stored  on  any  of  the  small 
streams  in  great  abundance,  or  dams  could  be  easily,  cheaply,  and  safely  built  in  the 
narrow  canons  between  tbe  different  valleys  on  the  main  weiser.  Water  stored  any- 
where above  wonld  benefit  ail  below. 

The  price  charged,  where  water  is  sold,  is  $1  per  miner's  inch,  a  very  indefinite 
quantity,  bnt  expected  to  be  enough  to  irrigate  1  acre.  The  irrigable  land  in  Wash- 
ington County  Is  about  »00,000  acres.  The  water-shed  is  in  the  shape  of  a  horseshoe, 
'M  miles  across  and  100  miles  in  length. 

Land,  where  the  supply  of  water  is  certain,  is  worth  from  |15  to  (£0  per  acre ;  land 
without  water  is  worthless. 

Unless  means  are  devised  for  holding  back  and  a  better  way  established  for  dis- 
tributing and  nsing  water  in  this  county,  the  larger  and  longer  ditches  will  be  aban- 
doned, while  the  smaller  ones  will  become  sources  of  local  strife  and  litigation. 
Very  respectfully,  yours, 

Thos.  C.  Qaxlowat. 


Wbisbr,  Attftut  11, 1839. 

Dkar  Sir:  Yours  of  the  &tb  instant,  with  map  inclosed,  at  hand  to-day.  It  i«  im- 
'  possible  to  designate  the  numerous  ditehes  on  the  map  in  this  county. 

I  have  marked  one  Pence  ditch  from  Payetto  River,  which  I  consider  very  important, 
as  the  large  body  of  land,  at  leant  10,000  acres,  in  No.  1.  and  without  water. 

No.  2,  Mill  ditch.    No.  3,  Wewer  c*n*l.    No.  4,  Middle  Valley. 

There  are  fourteen  ditches  on  Manns  Creek,  now  all  dry.  No  water  in  Pence  diteb. 
The  Weiser  canal  takes  nil  the  water  in  the  river  and  only  affords  at  this  time  a  small 
quantity,  probably  enough  to  water  stock,  orchards,  and  gardens. 
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The  waiter  1h  lower  now  I  hau  for  twenty-nix  years  In  my  know]™] go.  The  question 
of  prior  and  riparian  rights  lias  not  been  adjudicated;  and  us  the  upper  valleys  do  not 
ass  water,  only  when  it  is  short,  this  woiksa  great  hardship  here  and  will  do  so  until 
some  means  is  devised  for  storing  the  spring  supply—which  always  has  been  abun- 
dant. 

Beapeetfnlly, 

Thos.  C.  Gailowat. 
i  C.  Strauohan. 


MOTES  ON  WASHINGTON  COUKTT. 

The  irrigable  lands  in  Washington  County  lie  in  a  horseshoe  form,  about  100  miles 
long  on  its  outer  line  and  30  miles  across  the  chord  of  its  inner  segment,  embracing 
an  area  estimated  at  500,000  aures.  Less  than  one-tenth  of  this  Is  yet  irrigated,  and 
this  one-tenth  bnt  poorly  supplied  with  water.  The  improved  lands  here  that  have 
water  are  worth  $&)  per  acre. 

The  mountains  that  supply  this  valley  are  not  high  nor  extensive ;  their  snows  melt 
away  in  the  early  spring,  the  flood  water  is  soon  gone,  anil  the  dry  season  bogina  early,  - 
and  the  inhabitants  of  the  tower  valley  find  that  the  settlers  above  can  absorb  all 
the  water  at  this  season  when  it  is  of  much  nse. 

Bites  for  storage  reservoirs  are  reported  as  existing  in  almost  ever;  lateral  tribu- 
tary, and  to  these  sites  I  respectfully  call  attention  in  order  that  this  valley  may 
obtain  the  earliest  attention  and  relief. 

This  county  is  bounded  on  the  east  by  a  low  range  of  mountains,  mid  on  the  west 
by  Snake  River,  which  is  in  a  deep  valley,  too  low  to  be  brought  out  for  irrigation. 

The  Weiaer  River  with  its  twenty-five  tributaries  are  all  within  tliia  county,  and 
the  county  embraces  the  whole  of  the  Weiser  drainage  and  no  more.  It  in  therefore 
a  separate  district  for  irrigation  and  the  storage  system  is  uunneationably  the  only 
proper  plan,  and  it  is  in  this  locality  a  great  and  pressing  want. 


N  OBEOON  SHORT-LINE  RAIL- 

POCATRLLO,  August  8,  1889. 

Dear  Sir;  Yours  of  yesterday  duly  to  hand,  and  with  return  mail  send  you  here- 
with depth  of  onr  wells  west  of  Pocatello.  I  name  them  in  their  order  proceeding 
westward ; 

Wapi  well,  250  feet  deep — through  lava  and  in  sand. 

Minidoka  well,  335  feet  deep ;  Kimama  well,  336  feet  deep ;  Owinza  well,  4H3  feet 
deep;  Bliss  well,  450  feet  deep;  Bisukawoll,  390  feet  deep  ;  Mora  well,  380  feet  deep; 
Nampa  well,  154  feet  deep.     Not  through  total  thickness  of  lava. 

This,  I  am  afraid,  is  bnt  meager  information,  but  it  is  all  I  have  on  hand.  The 
wells  were  put  down  a  long  time  ago  and  all  records  of  section  of  strata,  if  any  were 
kept,  are  in  Omaha. 

Hoping  this  may  be  of  some  Bervice  to  yon,  I  am,  very  respectfully,  yours, 


HTATKMXNT  OF    i 

By  a  glance  at'  a  map  of  this  part  of  tho  Territories,  it  will  be  noticed  that  the 
Oregon  Short  Line  Railway  is  located  for  more  than  half  its  distance  along  streams 
of  considerable  size  which  never  run  dry  ilnring  the  summer  months,  such  as  Hams- 
fork,  Bear,  Portnenf,  and  Snake  Rivers.  At  stations  on  thoaa  portions  of  the  rail- 
road the  qnestion  of  a  supply  of  water  is  easily  answered  by  springs  in  the  adjoining 
hills,  permitting  of  a  gravity  snpply,  or  by  pumping  from  wells  10  to  30  feet  deep,  or 
directly  from  the  streams. 
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From  American  Folia  to  Caldwell,  howov.tr,  a  distance  of  228  miles,  the  railroad 
runs  through  an  arid  country  of  lava,  which  in  general  is  covered  by  a  deep,  rich 
■oil,  and  now  yield*,  owing  to  the  abaenoe  of  water,  only  sage  brush,  but  which,  with 
a  snpply  of  water,  with  onr  mild  and  equable  winters,  would  yield  frnits  and  grain 
in  abundance.  On  this  desert  the  railroad  company  were  compelled  to  sink,  at  regular 
intervals,  deep  wells  8  inches  in  diameter,  and  varying  in  depth  from  150  to  485  feet. 
These  wells  are  not,  strictly  speaking,  "Artesian"  as  the  water  does  not  rise  or  over- 
flow in  the  same,  bnt  must  be  brought  to  the  surface  by  deep  well  pumping  ma- 
chinery. 

Characteristic  features  of  the  Snake  River  V alloy  an  the  rifts  and  crevasses  in  the 
lava  rook,  which  vary  from  an  inch  to  several  feet  in  width  and  extend  to  a  depth  of 
several  hundred  feet  below  the  surface.  It  is  iuto  those  crevasses  (hat  the  waters 
of  the  northern  portion  of  the  Snake  River  Valley  sink,  and  in  all  probability  it  ia 
this  water  that  is  tapped  by  the  deep  wells  referred  to. 

jjhould  these  well*  be  curried  deeper  and  below  the  lava  overflow  subterraneous 
water  would  no  doubt  be  reached  and  flowing  wells  obtained. 

Of  these  deep  wells  there  are  nine  on  the  Oregon  Short  Line  Railway,  in  the  re- 
gion referred  to,  and  located  at  the  following  stations: 

Fwt  denp.  |  Feet  deep.  I  Feet  d™ 

Wapi 340     Owiuza 400     Bisnka 390 

Minidoka 425     Bliss 483  1  Mora :«l 

Kimama 341  |  Clift 450  [  JJampa.. 


In  regard  to  the  cost  of  these  wells  I  can  obtain  no  data  here,  nor  do  I  tfijnk  that 
their  cost,  being  driven  six  years  ago  or  more,  conld  be  used  as  a  fair  basis  for  an 
estimate  of  similar  work  to  be  doue  now  or  in  the  future. 

There  is  no  storage  system  in  nso  on  thin  division.  The  surface  supply  is  good,  ex- 
cept in  the  district  above  mentioned,  bnt  owing  to  the  nature  of  the  lava  which 
overlies  the  greater  portion  of  Idaho,  the  banks  of  the  streams  are  nearly  alwava 
vertical  and  qnlte  high,  so  that  dams  and  reservoirs  would  have  to  tie  resorted  to  to 
*  '  Ig  the  water  on  th«  adjoining  lands.  The  great  number  of  largo  springs  would 
-  ••   -J: "--  -'--dan'  — '■■    -■-      ■'■■      -" 


indicate  an  abundant  subterranean  water  supply.     There  are  do  large  irri- 

! sting  enterprises  on  lands  near  the    railroad  line.    There  we  only  small  private 
itches  irrigating  lands  immediately  adjoining  the  rivers. 


STATEMENT  OF  JOSEPH  C.  8TEAUQHAK  REBUKED. 

The  Chairman.  You  have  here  the  reports  from  the  various  coun- 
ties T 

Mr.  STRAUGHAN.  Yea. 

The  Chairman.  I  would  like  to  inquire  whether  they  do  not  gen- 
erally irrigate  in  Latah  and  Nez  Percea  Counties T  la  it  certain  that  ir- 
rigation would  not  be  beneficial  to  them  T 

Mr.  Straughan.  The  reports  from  those  counties  state  that  if  the  In- 
diau  reservation  is  thrown  open  to  settlement,  irrigation  will  operate 
to  advantage  on  some  sections  of  that  reservation.  From  Kootenai 
Connty  they  also  report  some  few  districts  where  the  artesian-well  sys- 
tem will  probably  apply. 

The  Chairman.  Latah  and  Nez  Perces  counties  have  plenty  of  streams 
passing  through  them  if  they  desire  to  irrigate  I 

Mr.  Straughan.  Yes ;  but  the  reports  mostly  state  briefly  that  no 
irrigation  ia  needed  ;  none  required. 

The  Chairman.  There  are  some  gentlemen  here  from  that  section 
who  wanted  to  make  a  statement  in  regard  to  it.  Are  those  the  re- 
ports f    [Indicating  the  papers  in  the  hand  of  Mr.  Straughan.] 

Mr.  Straughan.  Yes,  those  are  the  type-written  copies  of  the  orig- 
inal reports. 

The  Chairman.  Will  you  explain  tbe  maps  which  you  prepared  * 

Mr.  Straughan.  Ada  County,  for  example,  pretty  much  explains 
itself.    There  is  a  general  description  and  recapitulation  accompanying 
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each  map.  (This  is  embraced  in  the  testimony.)  Wu  realized  that  Ilic 
time  of  the  committee  was  limited,  and  that  it  had  to  cover  a  very  large 
territory  in  its  investigations.  Therefore,  we  prepared  a  comprehensive 
and  brief  statement. 


STATEMENT  OF  C.  B.  COBURN,  OF  LEWIS  TON. 

The  Chairman.  How  long  have  yon  resided  at  Lewiston  f 

Mr.  Cobubn.  About  twenty-seven  years. 

The  Chairman.  That  is  in  northern  Idaho  1 

Mr.  Cobubn.  Yes. 

The  Chairman.  What  streams  of  water  pass  through  the  agricult- 
ural section  of  Nez  Forces  and  Latah  Counties! 

Mr.  Coburn.  The  Clear  Water  and  Snake  rivers  pass  through  .Nez 
Faroes. 

The  Chairman.  Is  Latah  County  an  agricultural  county  f 

Mr.  Ooburn.  Yes. 

The  Chairman.  Are  there  streams  from  the  mountains  passing 
through  that  county  f 

Mr.  Cobubn.  Yes ;  from  the  north  side  of  the  Clear  Water. 

The  Chairman.  What  are  the  streams! 

Mr.  Cobubn.  Different  branches  of  the  Clear  Witter.  What  they 
call  the  Potlatcli  Creek  is  quite  a  large  stream  coming  in  from  the  north. 

The  Chairman.  What  is  the  rain-fall  that  you  have  in  those  coun- 
ties T 

Mr.  Cobubn.  I  can  not  give  you  the  statistics,  but  it  is  about  the 
same  as  it  is  in  this  county. 

The  Chairman.  You  raise  crops  there  without  irrigation  f 

Mr.  Coburn.  The  small  grains  generally,  particularly  in  Latah  and 
Idaho  Counties.  They  have  never  adopted  any  system  of  irrigation. 
The  table-lands  in  Nez  Perces  are  drier. 

The  Chairman.  Latah  aud  Idaho  Counties  have  sufficient  rain-fall  t 

Mr.  Cobubn.  Generally,  until  this  season. 

The  Chairman.  Have  they  uot  had  it  this  season  T 

Mr.  Cobi* en.  This  is  the  only  exception. 

The  Chairman.  They  have  sufficient  rain- fall  for  small  grain ! 

Mr.  Cobubn.  Yes. 

The  Chairman.  The  Nez  Perces  County  table-lands  are  higher  aud 
drier  t 

Mr.  Coburn.  Yes;  those  lands  could  bo  irrigated  advantageously. 

The  Chairman.  Is  the  rain-fall  so  small  that  you  do  not  get  a  good 
crop  of  grain  each  year  1 

Mr.  Coburn.  Not  each  year. 

The  Chairman.  How  often  do  they  fail  to  get  a  good  crop  1 

Mr.  Cobubn.  Every  other  year.  As  you  get  back  toward  the  foot- 
hills, toward  the  mountains,  they  have  never  hail  a  failure. 

The  Chairman.  That  is  where  the  snows  are  melting  1 

Mr.  Coburn.  Yes. 

The  Chairman.  How  is  it  with  regard  to  all  around  crops — potatoes, 
corn,  etc — farm  products  1 

Mr.  Cobubn.  They  are  good. 

The  Chairman.  Do  they  grow  under  irrigation! 

Mr.  Cobubn.  They  do  up  in  the  drier  plateaus. 

The  Chairman.  Would  the  country  be  materially  improved  by  irri- 
ationt  'OOgrfc 
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Mr.  Oobden.  Very  much,  indeed. 

TLe  Chairman.  Have  tbe  people  considered  that  subject? 

Mr.  COBUKN.  They  have. 

The  Chairman.  Uave  the  people  practiced  it  anyl 

Mr.  Cobubn.  We  have  done  so,  and  the  lower  bench  of  the  Clear 
Water  is  irrigated  to  quite  a  considerable  extent. 

The  Chairman.  How  much  land  is  under  cultivaiionf  Take  the 
comities  of  Idaho,  Latah,  and  Nez  Perces — the  counties  under  that 
watershed! 

Mr.  Cobubn.  I  am  unable  to  give  you  the  figures. 

The  Chairman.  How  much  bave  you  in  JJez  Perces? 

Mr.  Cobubn.  There  must  be  25,000  acres. 

Tbe  Chairman.  How  much  in  Latah  T 

Mr.  Cobubn.  Latah  has  fully  as  much,  if  not  more.  Tbe  Indian  res- 
ervation cuts  oot  a  large  portion  of  the  best  part  of  Nez  Perces  County— 
the  reservation  which  tbey  are  now  taking  steps  to  have  thrown  open 
to  settlement. 

Tbe  Chairman.  How  many  Indians  are  there f 

Mr.  Cobubn.  About  1,200.  They  are  now  taking  steps  to  locate  the 
land  iu  severalty,  and  they  bave  been  for  tbe  last  two  months. 

STATEMENT  07  GOVERNOR  E.  A.  STSVEH80H,  OF  BOXSE^  CITY. 

Senator  Jones.  I  would  like  to  have  go  in  the  record  a  short  state- 
ment about  the  time  this  town  was  settled,  the  character  of  the  land 
when  tbe  people  came  here,  its  character  before  the  water  was  put  on 
it,  and  perhaps  the  governor  would  be  the  proper  person  to  state  those 
facto  so  far  as  be  may  know  them. 

Mr.  Stevenson.  This  town  was  settled  in  1863,  bnt  very  little  agri- 
culture was  attempted  until  1864  or  1865.  When  I  first  saw  this  town 
this  portion  around  here  was  as  poor  a  sage-brush  place  as  you  would 
find  in  Idaho — a  miserable  sandy  place  that,  nobody  imagined  would 
grow  anything.  This  ranch  that  we  went  over  this  morning,  Mr. 
Moore  said  he  rode  over  it  when  it  was  a  regular  bed  of  sand,  and  this 
year  tbey  have  raised  5  tons  of  red  clover  to  the  acre  ou  that  ranch. 

The  Chairman.  Have  they  cut  that  much? 

Mr.  Stevenson.  Yes.  It  was  tbat  way  all  along  this  valley.  There 
was  a  little  strip  along  the  river  where  some  grass  grew  and  where 
there  were  some  willows  and  trees.  Tbe  first  men  who  came  here 
settled  on  that  low  bench  laud,  and  they  have  the.  poorest  farms  in  the 
country.  Those  who  went  back  on  the  sage-brush  plains  have  laud 
that  is  worth  five  times  as  much  as  tbe  otber.  And  so  it  is  in  Wash- 
ington Territory,  at  Walla  Walla.  AH  those  men  who  went  on  tbe 
Touehet,  and  all  those  streams,  have  poor  farms;  those  who  went  on  th.e 
high  lands  bave  good  farms.  But  this  land  without  irrigation  would 
produce  nothing.  It  might,  if  it  should  rain  in  the  fall,  produce  a  cron 
of  rye,  bat  there  is  no  dependence  to  be  placed  on  it.  But  rye  will 
grow  almost  any  place.  Right  up  between  this  and  the  penitentiary  is 
a  tract  of  country  tbat  we  consider  better  than  any  place.  It  was 
covered  with  gravel.  Now  it  is  almost  as  fine  a  farm  as  there  is  any 
place.  Mr.  Costin  told  me  that  he  cut,  on  a  portion  of  tbat  land,  7 
tons  to  the  acre. 

I  have  had  some  experience  with  irrigation.  My  partner  and  I  dag  a 
ditch  22  miles  long  down  on  the  Payette  River.  We  took  some  water  on 
to  some  desert  land  that  we  have  there,  and  in  five  years  we  have  raised 
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orchards  with  lots  of  fruit,  I  have  cat  the  grass  there  twice  this  year 
already,  and  there  is  a  regular  forest  where  there  was  not  a  tree  in  sight 
in  the  country.  In  a  short  time,  five  years,  these  trees  were  5  indies 
through. 

Senator  Jones.  What  kind  of  trees  do  yon  grow  T 

Mr.  Stevenson.  Apple,  pear,  plum,  peach,  apricot,  prune,  and  these 
poplar  trees ;  box-elder,  walnut,  locust  and  all  these  different  varieties. 
I  took  small  trees  in  a  two-horse  wagon  down  there.  I  told  some  per- 
sons that  Ave  years  ago  I  took  in  a  two-horse  wagon  all  the  trees  that 
are  growing  there  to-day,  and  they  were  thunder-struck.  A  man  can 
not  imagine  that  it  could  be  done.  But  it  is  marvelous  how  the  trees 
grow  there. 

The  Chairman.  How  much  land  is  covered  by  your  ditch  I 

Mr.  Stevenson.  I  suppose  it  wonld  cover,  if  the  ditch  were  extended, 
50,000  acres.    I  think  it  covers  40,000  acres  now. 

The  Chairman.  To  what  extent  is  that  land  under  cultivation  T 

Mr.  Stevenson.  I  have  only  about  a  hundred  acres  under  cultiva- 
tion.   I  have  2,200  acres  of  land. 

Senator  Reagan.  State  what  that  land  was  worth  before  it  was  irri- 
gated and  what  it  is  worth  now. 

Mr.  Stevenson.  It  is  not  worth  anything  unless  it  is  irrigated. 

Senator  Reagan.  What  is  it  worth  now  that  you  can  apply  water  to 
it* 

Mr.  Stevenson.  I  do  not  know  the  valne  of  it 

The  Chairman.  Have  you  ever  farmed  in  other  countries  so  that  you 
can  compare  this  with  other  countries? 

Mr.  Stevenson.  Yes;  in  California.  I  do  not  think  yon  can  raise 
cereals  where  you  have  to  irrigate  and  compete  with  a  country  that 
does  not.    But  in  all  other  kinds  of  crops,  vegetables,  I  think  we  can. 

The  Chairman.  How  about  fruits! 

Mr.  Stevenson.  Yes;  we  raise  all  kinds  of  fruits  and  vegetables. 
We  raised  those  potatoes  which  are  below,  which  you  do  not  see  in 
other  countries.  [Referring  to  an  exhibit  of  vegetables  in  the  court- 
house.] 

The  Chairman.  Does  not  an  irrigated  country  require  more  popu- 
lation T 

Mr.  Stevenson.  Certainly;  the  holdings  in  an  irrigated  country 
should  be  small.  A  small  farm  will  support  a  good  family  if  it  is  well 
irrigated.  The  system  of  irrigation  is  crude.  They  do  not  understand 
it.    Some  give  too  much  water  aud  some  too  little. 

The  Chairman.  What  would  be  the  proper  extent  of  a  farm  for  a 
man  and  hie  family  to  attend  to — an  ordinary  family — to  the  best  ad- 
vantage t 

Mr.  Stevenson.  From  80  to  160  acres.  Some  farmers  might  live  on 
60  acres.  But  I  think  it  wonld  be  better  for  the  country  to  cut  it  up 
info  80  acres. 

The  Chairman.  Would  it  not  be  better  for  the  country  to  have  it 
cut  up  into  40  acres)    Would  not  40  acres  do  well  1 

Mr.  Stevenson.  Yes ;  40  acres  wonld  make  a  good  home  if  well  cul- 
tivated. Now,  on  the  Payette  Biver  the  supply  of  water  is  abundant 
without  storage,  and  will  water  all  the  laud  on  it.  There  is  a  large 
amonnt  of  water  there  now.  But  on  the  Boise  River  it  would  need 
storage.  There  is  plenty  of  water  here  with  proper  storage  facilities  to 
cover  the  whole  country.  I  am  speaking  of  Lewiston.  Around  the 
city  of  Lewiston  they  conld  not  raise  fruit  in  the  garden  without  irri- 
gation.    They  irrigate  there  altogether.    And  on  that  table  land  around 
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Lewiston  they. could  raise  doable  as  much  in  Ave  years  as  they  could 
without  irrigation.    There  is  an  immense  supply  of  water  there. 

The  Chairman.  Is  that  true  of  portions  of  Washington  Territory 
where  they  do  not  irrigate  now  ?  . 

Mr.  Stevenson.  Yes ;  it  is  true  of  those  liortions  of  Washington 
Territory  about  Walla  Walla.  Those  crops  Buffer  for  want  of  water. 
There  cereals  and  vegetables  some  years  can  not  grow  without  irriga- 
tion. Frequently  they  can  get  aloug  and  get  a  good  crop  ;  but  most 
frequently  it  suffers  for  want  of  water. 

Senator  Jones.  How  is  it  along  that  ditch  which  you  and  your  part- 
ner constructed  22  miles  in  length  T 

Mr.  Stevenson.  That  takes  wafer  to  perhaps  40,000  acres  of  land. 

Senator  Jones.  There  are  40,000  acres  of  land  under  it  to  which  it 
could  supply  water  T 

Mr.  Stevenson.  Yes. 

Senator  Jones.  When  did  you  cultivate  the  land  tributary  to  that 
ditch  1 

Mr.  Stevenson.  Six  years  ago. 

Senator  Jones.  How  muck  of  it  is  under  cultivation  f 

Mr.  Stevenson.  I  do  not  thiuk  there  is  more  thau  4,000  acres — there 
is  not  that  much— -3,000  acres. 

Senator  Jones.  Have  you  any  objection  to  stating  the  cost  of  that 
ditch  t 

Mr.. Stevenson.    Twenty  thousand  dollars  cash. 

Senator  Jones.  Elow  long  is  it  T 

Mr.  Stevenson.  Twenty-two  miles. 

Senator  Jones.     What  is  the  size  of  the  ditch  1 

Mr.  Stevenson.  Six  feet  on  the  bottom  and  10  at  the  top. 

Senator  Jones.  Mow  much  water  does  it  carry  t 

Mr.  Stevenson.  Two  feet. 

The  Chairman.  With  what  fallt 

Mr.  Stevenson.  An  eighth  of  an  inch  to  the  rod.  It  has  a  large  fall, 
but  it  does  not  cut  the  banks. 

Senator  Jones.  What  disposition  do  you  make  to  the  holders  of  ad- 
jacent lauds  1  Do  you  sell  the  right  to  the  water  or  do  yon  give  it  to 
them  T 

Mr.  Stevenson.  These  men  are  all  poor  men,  and  have  just  com- 
menced. We  have  never  sold  them  any  water  if  they  wanted  it.  I  have 
never  established  a  right  to  the  water,  because  I  did  uot  wish  to  get 
into  the  position  of  being  compelled  to  give  water  when  I  did  uot  wish, 
to  do  so.  Then,  too,  if  I  sell  the  water  1  have  to  pay  taxes  on  the  ditch, 
while  I  do  not  by  not  selling,  and  the  rent  which  I  would  get  for  the 
water  would  not  come  up  to  the  amount  I  would  have  to  pay  in  taxes ; 
so  I  do  uot  sell  it. 

Senator  Jones.  What  I  wish  to  understand  Is  your  intention,  whether 
you  wish  to  part  with  the  right  to  the  water  in  that  ditch  to  the  own- 
ers of  the  adjacent  lands,  permitting  them  to  have  the  water  from  year 
to  year.    I  would  tike  to  know  your  intention  if  you  have  no  objection. 

Mr.  Stevenson.  The  Fayette  River,  out  of  which  this  ditch  comes, 
has  an  immense  amount  of  water  in  it.  There  is  no  monopoly  of  the 
water  at  all.  But  there  were  two  or  three  of  us  who  started  in  and  took 
np  some  desert  land  down  there,  and  we  took  a  section  apiece.  After 
we  got  the  ditch  partly  done,  the  other  parties  thought  it  would  cost 
too  much,  and  they  sold  out  to  us.  So  that  we  have  the  ditch  and  die 
land  there.  I  did  not  make  any  arrangements  about  the  selling  of 
water. 
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Senator  Jones.  Your  prime  purpose  was  to  reclaim  this  land  f 

Mr.  Stevenson.  Yes ;  they  require  us  to  have  about  au  inch  to  the 
acre,  require  us  to  provide  that. 

Senator  Jones.  But  you  have  a  little  over  2,200  acres  of  laud  your- 
self I 

Mr.  Stevenson.  Yes. 

Senator  Jones.  And  you  have  water  enough  for  40,000  acres  ! 

Mr.  Stevenson.  The  ditch  would  have  to  be  enlarged  to  cover  that 
amount  of  laud.  Bnt  if  there  were  any  monopoly  of  the  water  and  no 
water  there  but  thin,  thou. I  wonld  see  the  point  in  your  question.  But 
there  is  nothing  to  hinder  anybody  from  getting  the  water  out  of  the 
river. 

Senator  Jones.  What  I  am  trying  to  bring  out  is  whether  yon  are 
willing  to  sell  the  right  to  the  water;  whether,  if  I  owned  adjacent  land 
to  that  ditch,  you  would  sell  me  outright  water  enough  to  irrigate  my 
laud — make  a  contract,  a  final  one,  to  furnish  it  to  me  from  year  to  year! 
Under  the  water  laws  of  the  Territory  you  are  under  no  obligation  to 
supply  water  unless  you  wish  to  do  so.  I  wanted  to  know  what  your 
purpose  was.  I  will  state  freely  that  I  think  the  right  to  the  water 
ought  to  go  with  the  land.  I  do  not  think  one  person  should  be  per- 
mitted to  prevent  another  getting  the  water,  and  my  inquiry  looks  to 
the  reason  for  constructing  ditches  in  this  country;  not  specially  in 
your  case,  but  the  general  drift  of  the  whole  business. 

Mr.  Stevenson.  In  some  localities  they  have  built  ditches  aud  have 
been  selling  the  water.  So  far  as  my  experience  goes  the  men  who 
have  bnilt  ditches  have  not  found  it  profitable. 

Senator  Jones.  Do  they  sell  water! 

Mr.  Stevenson.  Over  here  on  the  river  they  charge  so  much  per 
acre  to  irrigate  the  land. 

Senator  Jones.  Aud  that  gives  a  man  the  right  to  have  the  water 
for  a  year  1 

Mr.  Stevenson.  Yes. 

The  Chairman.  Does  he  buy  a  perpetual  right,  or  is  it  yearly  ! 

Mr.  Stevenson.  Yearly. 

Senator  Jokes.  Then  the  owner  of  the  ditch  can  cut  him  off  if  he 
should  choose  to  do  sot 

Mr.  Stevenson.  Yes. 

Senator  Jones.  Does  the  owner  of  the  ditch  fix  the  price  for  the  wa- 
ter! 

Mr.  Stevenson.  No. 

Senator  Jones.  But  he  has  the  right  to  close  out  the  users! 

Mr.  Stevenson.  Yes,  all  of  them. 

Senator  Jones.  What  is  the  yield  per  acre  of  grain-growing  land  in 
this  conntry! 

Mr.  Stevenson.  I  think  40  bushels  to  the  acre  is  a  good  fair  yield, 
aud  50  bushels  of  oats  on  irrigated  land. 

Senator  Jones.  Is  the  expense  of  cultivating  an  irrigated  crop  greater 
than  the  expense  where  it  is  not  irrigated  ! 

Mr.  Stevenson.  Yes. 

Senator  Jones.  In  what  does  that  expense  consist ! 

Mr.  Stevenson.  In  the  irrigation.  I  suppose  one  man,  if  he  had  his 
land  properly  fixed  and  it  was  principally  in  grass,  could  irrigate  100 
acres.  If  he  had  it  indifferent  kinds  of  crops  he  could  not  irrigate  more 
than  40  acres. 

Sena  tor  Jones.  Is  it  irrigated  by  flooding! 

Mr.  Stevenson.  If  it  be  in  grass  it  is ;  bnt  in  vegetables  it  is  in  rows. 
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Senator  Jones.  Have  you  the  water  through  the  fields  in  a  perma- 
ineut  way,  or  do  you  every  year  have  to  construct  your  apparatus  for 
distributing  the  water) 

Mr.  Stbvknson.  It  is  temporary. 

Senator  Jones.  That  is  one  of  the  expenses  of  cultivating  crops f 

Mr.  Stevenson.  Ted,  one  of  the  expenses. 

Senator  J  ones.  W  hat  kinds  of  crops  are  cultivated  iu  this  valley  con- 
tiguous to  this  town  f 

Mr.  Stevenson.  Wheat,  oats,  barley,  potatoes,  some  corn,  and  all  - 
kinds  of  vegetables  and  fruits. 

Senator  Jones.  Of  grass  and  hay  crops  what  kinds  I 

Mr.  Stevenson.  Clover,  timothy,  orchard-grass,  and  alfalfa. 

Senator  Jones.  I  believe  yon  said  something  of  the  yield  of  red  clover 
on  some  of  these  fields.  Can  yon  make  any  statement  about  the  yield 
of  alfalfa  and  timothy  f 

Mr.  Stevenson.  Of  alfalfa  yon  can  cat  24  tons  to  the  acre.  But  I 
have  known  two  instances  where  they  have  cot  10  tons  a  year  from  so 
acre. 

Senator  Jones.  That  is  an  extraordinary  yield,  I  suppose  1 

Mr.  Stevenson.  Yes,  I  think  it  is. 

Senator  Jones.  What  wonld  yon  consider  a  fair  average  yield  1 

Mr.  Stevenson.  Six  tons  I  would  consider  a  fair  yield. 

The  Chairman.  Hare  you  observed  whether  or  not  the  catting  away 
of  the  timber  on  the  hills  has  any  effect  apon  the  streams  1 

Mr.  Stevenson.  I  presume  it  has,  but  I  do  not  think  it  is  percepti- 
ble to  me. 

The  Chaibhan.  It  has  not  been  perceptible  in  this  Territory  so  far 
as  your  observation  has  gone  f 

Mr.  Stevenson.  No.  Oh  these  streams  up  on  the  mountains,  where 
they  are  very  heavily  timbered  and  not  much  population,  the  timber  is 
set  afire. 

The  Chatbhan.  Are  there  forest  fires  raging  in  Idaho  as  well  as  in 
Montana  T 

Mr,  Stevenson.  Yes,  and  everywhere  this  year. 

The  Chairman.  Have  you  any  suggestion  to  make  iu  regard  to  the 
management  of  this  timber  by  the  Government? 

Mr.  Stevenson.  I  think  the  Government  should  assume  control  of 
those  lands  and  have  agents  to  look  after  them,  allowing  the  citizens 
to  cut  as  much  as  they  want  to  use.  That,  I  think,  would  be  better 
than  the  present  system.  These  fires  will  destroy  more  timber  in  one 
year  than  all  the  settlers  on  the  public  lands  in  Idaho  have  taken.  I 
suppose  they  will  this  year. 

STATEMENT  OF  JOXT0N  KELLY,  OF  BOISE  CITY. 

The  OHArBMAN.  How  long  have  yon  resided  herel 

Mr.  Kelly.  I  have  resided  here  since  the  fall  of  1862,  or  at  least  in 
the  Territory-  I  have  resided  here  a  portion  of  the  time,  and  a  portion 
in  North  Idaho.  I  am  well  acquainted  with  the  character  of  this  val- 
ley— Snake  River  Valley. 

The  Chairman.  Go  on  and  state  such  facts  as  you  may  think  im- 
portant relating  to  the  subject  of  irrigation. 

Mr.  Kelly.  I  want  to  say  this  first:  A  large  portion  of  this  valley  ia 
a  lava  country.  It  is  a  desert  country,  and  will  be  until  it  is  covered 
over  with  3  or  4  feet  of  good  soil.     But  there  are  other  portions  that  are 
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fine  agricultural  lands.  Considerable  of  it  is  hilly,  ami  that  probably 
will  never  be  irrigated.  The  agricultural  lauds  commence  on  this  Bide 
of  the  Shoshone.  The  first  important  urea  oflaiid  ia  at  Mountain  Home 
here.  No  water  can  be  brought  onto  that  land  except  it  be  brought 
from  the  Boise"  River,  or  be  saved  in  lakes  and  ponds  from  Canon  Creek 
or  Rattlesnake  Creek.  It  would  be  a  great  object  to  save  that  water 
and  distribute  it  over  that  area  of  land,  which  is  fine  agricultural  land. 

The  Chairman.  Do  those  lakes  flow  a  large  amount  of  water  in  flood 
timet 

Mr.  Kelly.  Yes ;  but  nearly  dry  up  in  the  dry  part  of  the  season, 
I  am  talking  of  this  side  of  Snake  River ;  I  will  talk  of  the  other  side 
after  awhile. 

When  we  get  below  here  on  the  south  side  of  the  Boise  River,  until 
we  get  nearly  opposite  this  point,  we  have  this  plain  that  is  north  or 
west  of  the  railroad  on  which  yon  entered  the  city.  It  extends  down 
to  the  Snake  River.  That  area  of  country  is  12  or  15  miles  wide  and 
some  30  miles  long.  It  is  fine  agricultural  land  if  it  were  covered  with 
water.  The  water  to  be  put  ou  that  land  must  be  taken  from  the  Boise 
River.  I  estimate  that  portion  of  the  country  to-day  would  employ,  if 
it  were  improved  as  it  may  be,  at  least  five  thousand  laborers  more 
than  are  there.  I  do  not  mean  children  and  families,  I  mean  that 
many  laborers,  hard  laborers,  would  be  employed  to  cultivate  the  land. 
That  is  the  portion  of  land  that  ought  to  receive  your  attention.  It  is 
in  this  county. 

The  next  arable  land  that  needs  irrigation  is  the  land  on  this  side  of 
the  Bois6  River,  and  from  here  down  below  Middleton,  some  25  miles. 
It  needs  water  on  it.  There  has  been  some  taken  out  by  the  farmers, 
but  there  has  been  no  heavy  ditch  taken  out.  There  is  a  large  area  of 
laud  lying  there,  and  it  is  as  good  land  as  this  in  Boise  City,  and  it  has 
never  been  watered.  If  that  land  were  watered  it  would  employ  all  of 
three  thousand  more  laborers  than  we  have. 

Below  this  place,  where  I  say  the  town  of  Middleton  is,  on  tbe  north 
side  of  the  Boise  River,  is  another  area  of  land.  If  we  had  a  map  of 
the  county  I  could  show  it  to  you,  so  that  yon  could  understand  it. 

The  Chairman.  We  understand  it  very  well.  We  have  already  been 
over  a  considerable  area  of  tbe  Northwest. 

Mr.  Kelly.  It  needs  water  very  much.  They  have  taken  out  a 
ditch  there  to  cover  considerable  of  the  land.  But  that  will  employ  a 
good  many  laborers  wheu  it  is  cultivated.  Then  on  the  Fayette  River, 
of  which  Governor  Stevenson  was  speaking,  on  tbe  south  side  of  that 
river  eight  of  us  tried  to  build  a  ditch,  and  we  spent  $20,000.  Finding 
that  it  would  take  $50,000  tbe  ditch  lies  in  abeyance.  We  have  given 
it  to  the  settlers — a  ditch  we  dug  30  miles  long.  .There  is  a  large  area 
below  this  that  we  were  not  able  to  reach,  or  thought  we  were  not. 
We  did  not  abandon  the  enterprise,  but  we  had  to  abandon  the  land 
and  give  up  our  money.  There  is  a  large  area,  fifty  sections,  of  land 
there  which  is  probably  as  fine  land  as  is  in  this  country,  but  it  needs  a 
ditcb.  And  there  is  on  the  north  side  a  large  area  of  fine  land  that 
needs  to  be  irrigated.  I  do  not  know  bow  many  sections  there  are- 
thirty  or  forty  sections ;  probably  fifty.  I  have  been  over  it  a  number 
of  times,  but  I  do  not  want  to  make  an  estimate  of  the  land.  On  those 
sections  of  land  of  which  I  speak  we  could  employ  in  raising  fruits, 
vegetables  aud  grain,  etc.,  at  least,  ten  thousand  laborers;  and  if  we 
could  get  favorable*  rates  with  the  railroad  we  could  find  a  market  for 
tbe  products. 
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I  would  like  to  ask  you  what  tbe  Government  intends  to  ilo  for  us.  I 
want  to  know  what  is  the  object  of  this  irrigation  surrey. 

Tbe  Chairman.  The  object  is  to  ascertain  bow  much  desert  laud 
there  is,  how  important  a  question  it  is,  what  can  be  done  in  tbe  way  of 
getting  information  for  the  Government  and  for  tbe  people,  bo  that  tbe 
people  may  be  able  to  utilize  what  they  have,  estimating  the  cost  of 
constructing  reservoirs  and  ditches,  reservoir  sites,  etc.  I  do  not  know 
that  the  Government  will  continue  to  do  that.  It  has  commenced  to  do 
it,  and  we  are  investigating  the  matter  to  see  whether  it  ought  to  be 
continued. 


STATEMENT  OF  A.  D.  FOOTS,  OF  THE  V.  8.  GEOLOGICAL  SURVEY. 

The  Chairman.  What  is  your  occupation  f 

Mr.  Foote.  I  am  a  civil  engineer,  in  charge  of  the  Idaho  division  of 
the  Irrigation  Survey. 

The  Chairman.  You  have  been  engaged  in  making  some  preliminary 
examinations  of  the  Snake  River  and  the  lands  that,  may  be  improved 
by  it  1  State  in  your  own  way  tbe  result  of  your  investigations  in  this 
portion  of  Idaho,  or  such  portions  as  you  have  examined.  State  what 
you  fonnd,  what  land  can  be  irrigated,  what  water  is  to  be  gotten,  and 
how. 

Mr.  Footb.  Taking  tbe  Snake  River  Valley  and  beginning  at  the 
lower  portion.  From  my  knowledge  of  the  country,  obtained  before  I 
was  in  the  Government  service  and  since,  I  should  commence  with  the 
Weiser  River  Valley.  The  Weiser  River  will  supply  sufficient  water 
with  storage  capacity,  and  I  am  confident  the  storage  capacity  can  be 
found.-  Then  the  Fayette  River  furnishes  one  of  the  best  streams  for 
water  outside  of  the  Snake,  and  the  large  lakes  at  its  head  make  the 
storage  of  water  there  a  matter  of  absolute  certainty,  and  at  very  small 
cost, 

The  next  is  above  the  Boise",  which  has  some  400,000  acres  of  irrigable 
land  and  water  supply  sufficient  for  a  full  supply  for  about  sixty  days 
each  year  for  irrigation,  and  from  actual  surveys  is  known  to  have 
ample  storage  room  to  furnish  water  for  the  balance  of  the  year. 

The  Chairman.  Are  there  good  storage  facilities  ou  the  Boise  t 

Mr.  Footb.  Yes ;  tbe  location  found  by  actual  surveys. 

The  Chairman.  To  supply  all  the  land  that  can  be  covered  by  its 
fiowf 

Mr.  Foote.  Yes;  to  supply  all  the  land  that  can  be  covered  by  its 
flow.    I  do  not  know  how  many  acres  are  in  Camas  Prairie. 

The  Chairman.  The  stream  goes  down  and  empties  into  the  Snake, 
does  it  not! 

Mr.  Foote.  Yes ;  it  is  pretty  high,  and  it  is  difficult  to  say  how  large 
an  area  can  be  irrigated  there.  I  do  not  know,  but  I  think  there  are 
150,000  acres  in  Camas  Prairie,  of  which  a  large  portion,  not  to  exceed 
125,000  acres,  can  be  irrigated  by  storage.  There  is  a  little  natural  sup- 
ply, but  the  land  lies  in  such  a  position  that  it  gets  very  little  irrigation, 

The  Chairman.  Can  it  be  reached  by  Snake  River  direct! 

Mr.  Foote.  No  ;  it  is  too  high.  There  is  not  much  drainage  into  it. 
The  Boise  River  furnishes  water  for  about  75,000  acres  without  storage. 
That  is,  the  land  that  lies  immediately  under  it. 

Tbe  Chairman.  Do  you  meet  with  tbe  basaltic  rock  on  that  sidef 

Mr.  Foote.  Yes.  The  extent  of  country  between  the  Boise"  Valley, 
running  all  the  way  up  the  Snake  River  to  Eagle  Rock,  is  covered  more 
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or  less  with  lava.     About  two-thirds  of  it  is  most  excellent  land,  and 
can  be  covered  by  a  canal,  probably,  starting  near  Eagle  Hock. 

Senator  Jones.  Is  tbat  land  which  you  call  excellent  covered  with 
lava  T 

Mr.  Foots.  No;  the  lava  is  underneath  that  which  is  excellent. 

Senator  Jones.  Yon  mean  it  is  underlaid  with  lava  1 

Mr.  Foots.  More  or  less  of  it  is  covered  with  lava. 

Senator  Jones.  Where  it  underlies  the  ground  it  is  worthless  1 

Mr.  Foots.  No;  where  it  overlays  it  is  worthless.  It  is  very  valuable 
land  where  it  is  underlaid,  the  richest  that  we  have.  I  do  not  know 
bow  many  acres  we  have  in  tbat  strip.  It  could  be  supplied  from  the 
Snake ;  and  northward  from  that,  still  further  up  the  river,  is  a  tract 
which  can  be  supplied  with  storage  to  a  great  extent  from  Lost  Hirer, 
Camas  Creek,  Birch  Creek,  and  upper  waters  of  the  Snake.  Above 
Eagle  Bock  the  land  can  be  supplied  by  the  Snake  and  other  rivers. 
From  canals  actually  constructed  and  actual  surveys  it  is  known  that  a 
district  consisting  of  600,000  acres,  lyiug  on  the  south  side  of  the  Snake 
and  above  the  American  Falls,  can  be  covered.  This  estimate  is  based 
upon  actual  surveys  and  ditches  constructed  at  tbe  present  time.  That 
area  can  be  covered  by  the  waters  from  the  Snake  River  and  its  tribu- 
taries. From  actual  surveys  it  is  known  tbat  there  is  storage  capacity 
on  the  Payette,  Weiser,  and  Boise  Ri.ara,  Tbe  lowest  measurement  of 
tbe  Snake  River  at  Eagle  Rock,  in  this  valley,  is  about  5,000  cubic  feet 
per  second,  and  from  actual  surveys  we  know  at  this  time  that  there  are 
reservoir  facilities  for  5,000,000  acre-feet. 

Tbe  Chairman.  That  is  a  loot  deep  covering  5,000,000  acres  each 
way  t 

Mr.  Foote.  Yes.  And  we  have  reason  to  believe  that  that  quantity 
can  be  nearly  or  quite  doubled.  And  there  is  a  tract  of  land  of  50,000 
acres  to  be  irrigated  from  the  Owyhee  River. 

The  Chairman.  Where  is  that  situated,  in  this  Territory  or  in  Or- 
egon? 

Mr.  Foots.  That  is  in  Oregon. 

The  Chairman.  It  is  in  this  great  valley. 

Mr.  Foots.  Yes.  The  Owyhee  is  a  tributary  of  the  Snake.  And  on 
the  Malheur  I  do  not  know  bow  many  acres  there  are.  That  I  sball 
have- to  find  out,  but  as  yet  I  have  not  been  in  tbat  country. 

The  Chairman.  How  long  have  you  been  specially  engaged  in  mak- 
ing these  general  examinations  for  tbe  Government  t 

Mr.  Foote.  It  is  only  three  months. 

The  Chairman.  Then  your  knowledge  comes  from  your  previous  ex- 
perience! 

Mr.  Foots.  Most  of  my  knowledge  I  had  before  I  was  employed  by 
the  Government. 

Tbe  Chairman.  Of  coarse,  you  have  not  examined  it  critically,  but 
what  amount  of  land  do  you  estimate  can  be  irrigated  from  the  Snake 
River  and  its  tributaries* 

Mr.  Foots.  I  did  not  have  the  maps  to  make  tbat  estimate,  and  I 
will  have  to  give  you  that  later. 

The  Chairman.  Can  you  state  whether  or  not  there  could  be  sufficient 
water  stored  at  a  reasonable  cost  to  irrigate  the  land  of  which  you  have 
spoken t 

Mr.  Foots.  From  my  own  knowledge  and  that  obtained  from  others 
I  am  prepared  to  state  that  a  sufficient  amount  of  water  can  be  stored 
to  cover  5,000,000  acres  of  land  in  the  ~  "  ~ 
cost  of  less  than  a  half  dollar  an  acre. 
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Senator  Jones.  That  is  the  item  of  storage  alone  I 

Mr.  Foote.  That  is  the  item  of  storage  alone. 

The  Chairman.  Id  some  places  the  construction  of  reservoirs  would 
cost  more  and  in  some  less  t 

Mr.  Foote.  Yes;  but  it  would  not  average  more  than  that  sum. 

Senator  Reagan.  Do  you  mean  general  ditches  or  ditahes  for  distri- 
bution ! 

Mr.  Foots.  The  ditches  in  addition  to  that  would  be  from  |3  to  IC. 

The  Chairman.  Would  it  go  higher  than  (5  or  $6 1 

Mr.  Foots.  I  would  not  look  at  any  enterprise  that  would  cost  more 
than  that. 

The  Chairman.  What  would  you  estimate  to  be  the  cost  of  irrigating 
these  5,000,000  acres! 

Mr.  Foote,  From  my  experience  I  would  estimate,  and  very  closely 
too,  that  a  million  acres  can  be  irrigated  for  $2  an  acre. 

The  Chairman.  Do  you  add  a  half-dollar  to  that  for  storage  T 

Mr.  Foote.  No;  that  is  including  the  storage.  But  for  the  reBt  of 
the  5,000,000  acres  I  do  not  think  we  can  do  it  for  twice  that 

The  Chairman.  Do  you  think  yon  can  do  it  for  $5  an  acre  f 

Mr.  Foote.  Yes;  between  $4  and  $5  is  the  estimate. 

The  Chairman.  Then  1,000,000  acres  of  the  five  can  be  irrigated  at 
$2  an  acre) 

Mr.  Foote.  Yes. 

The  Chairman.  And  for  the  other  4,000,000  acres  whatf 

Mr.  Foote.  I  think  it  can  be  done  for  (5  an  acre.  Our  water  all 
comes  in  one  big  stream. 

Senator  Jones.  Are  there  5,000,000  acres  of  land  to  which  water 
coo  Id  be  carried  t 

Mr.  Foote.  Yes ;  there  are  six. 

The  Chairman.  You  can  not  state  whether  you  can  reach  six  million 
acres! 

Mr.  Foote.  I  cannot  state  that  positively. 

The  Chairman.  What  is  your  opinion  1 

Mr.  Foote.  It  is  my  opinion  that  we  can  without  any  doubt. 

The  Chairman.  Do  you  think  you  can  reclaim  0,000,000  acres  of 
this  valley  ! 

Mr.  Foote.  I  think  so.  I  think  next  year,  if  we  have  a  chance,  we 
can  prove  that. 

Senator  Jones.  Will  those  0,000,000  acres  include  all  the  irrigable 
land  in  the  country! 

Mr.  Foote.  Practically.  The  surveyor-general  was  just  telling  me 
that  the  northern  counties  would  need  irrigation.  The  Bear  Kiver  is 
not  included  in  this  estimate  at  all. 

Senator  Jones.  You  have  not  estimated  the  amount  of  land  in  that 
valley  ! 

Mr.  Foote.  No;  we  have  nothing  to  do  with  that.  That  drains  the 
other  way,  out  of  my  basin. 

Senator  Jones.  You  have  estimated  what ! 

Mr.  Foote.  The  drainage  jnto  the  Snake  River. 

The  Chairman.  What  proportion  of  the  Territory  does  not  drain  into 
the  Snake  River  ! 

Mr.  Foote.  I  do  not  know  how  much  irrigable  land  is  in  that  Terri- 
tory north  ;  they  say  none.     I  do  not  know  anything  about  it 

The  Chairman.  You  have  not  examined  that! 

Mr.  Foote.  No.  In  the  Bear  Lake  country  I  know  there  is  a  good 
deal  of  laud  to  be  irrigated. 
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The  Chairman.  You  do  not  include  Bear  Lake  in  jour  estimates  f    , 

Mr.  Foote.  No ;  I  iuclude  only  the  Snake  River  Valley. 

The  Ohaihuan.  Do  yon  iuclude  in  that  estimate  the  small  valleys 
back  iu  the  mountains  that  need  irrigation  1 

Mr,  Foote.  If  they  How  into  the  Snake  River. 

The  Chairman.  In  places,  in  carrying  oat  your  scheme  to  complete 
it,  will  there  be  small  ditches  and  reservoirs  necessary — ditches  that 
would  be  independent  of  the  large  ones  f 

Mr.  Foote.  Yes;  I  should  think  it  would  encourage  just  those  things. 

Tbe  Chairman.  From  your  examination  of  the  country  state  whether 
all  the  enterprises  are  large,  or  some  large  and  some  small  T 

Mr.  Foote.  It  includes  all. 

The  Chairman.  Are  there  many  small  enterprises  f 

Mr.  Foote.  I  tbiuk  a  great  many.  There  are  too  many  altogether 
of  the  small  ones  for  an  economical  use  of  water. 

Senator  Jones.  What  Senator  Stewart  wishes  to  know  is,  whether  or 
not  in  this  Snake  River  basin  there  are  many  localities  where  irrigation 
could  be  practiced,  the  water  brought  on  to  small  tracts  of  laud  all  along, 
before  organizing  big  companies  and  having  long  and  expensive  ditches  f 

The  Chairman.  I  do  not  want  to  have  it  stated  that  they  go  along 
tbe  river ;  I  wish  you  to  state  whether  or  not  there  are  small  places 
where  water  can  be  used  instead  of  taking  it  out  of  tbe  rivers  and  wast- 
ing it 

Mr.  Foote.  Yes ;  there  are  a  great  many  small  ditches  taken  out  of 
the  irrigating  streams  that  irrigate  all  the  land.  It  would  not  be  taken 
out  of  the  large  streams.  Every  stream  along  the  southern  line  of  this 
Territory  would  carry  a  little  water ;  but  there  might  be  a  reservoir  to 
store  the  water,  and  each  one  of  them  would  irrigate  a  good  deal  of 
land  in  addition  to  what  tbe  large  one  would  irrigate.  They  wonld  rnn 
further  up  the  stream  than  the  large  canal. 

The  Chairman  Wheu  this  survey  shall  have  been  completed,  tell 
whether  or  not  there  will  be  places  outside  of  tbat  big  stream. 

Mr.  Foote.  Yes;  a  good  many  of  them,  and  we  do  not  allow  any- 
thing iu  these  tributary  streams  except  what  I  have  named. 

The  Chairman.  They  can  make  their  small  storage  reservoirs  in 
the  foothills  above  and  cultivate  tbe  small  patches  of  land  without  in- 
terfering with  your  scheme  T 

Mr.  Foote.  Yes. 

Senator  Jones.  Those  things  could  be  done  at  a  comparatively  small 
expense,  I  presume  f 

Mr.  Foote.  Yes :  in  fact  are  all  nearly  done.  Perhaps  I  bad  better 
explain  onr  method  of  irrigation.  Where  tbe  ground  is  not  already 
known,  where  lines  have  not  been  already  ran,  but  where  a  tract  of 
land  can  be  covered,  our  general  plan  is  to  rnn  lines  for  large  canals 
around  tbe  valley  and  see  just  how  much  land  can  be  covered  and  how 
mncb  water  will  be  required.  But  in  places  like  the  Boise  and  Pay- 
ette the  surveys  have  been  already  made,  and  there  we  can  tell  almost 
how  many  acres  of  land  and  how  much  water  will  be  needed  to  irrigate 
the  land  with  the  cost  attached. 

To  the  north  of  Eagle  Rock,  the  South  Fork,  the  canals  have  been 
already  constructed  to  a  large  extent,  and  they  can  be  enlarged.  We 
know  what  has  been  done  there,  and  how  much  water  it  will  take. 
But  there  is  a  good  opportunity  to  take  water  out  of  tbe  Snake  River, 
We  pat  a  line  there  and  made  our  estimates  as  we  went  along.  We 
run  down  74  miles  of  line  with  the  necessary  drop  into  Blackfoot  River, 
just  as  though  we  were  going  to  construct  a  canal,  and  there  200,000 


376  IRRIGATION   AND  RECLAMATION  OF  ARID  LANDS. 

acres  of  land  can  be  reclaimed  for  •230,000.  That  mnch  is  settled.  Onr 
plan  is  to  go  clear  around  the  valley  in  that  way,  so  that  the  Govern 
incut  may  be  able  to  show  to  anybody  what  can  be  done  in  the  valley. 

The  Chairman.  Have  you  any  storage  reservoirs  at  the  headwaters 
of  the  Snake  River,  reservoirs  which  you  can  name! 

Mr.  Foote.  I  want  to  make  a  more  thorough  reconnaissance  before 
I  testify  on  that  point. 

The  Chairman.  We  do  not  ask  for  detail? 

Mr.  Foote.  I  have  been  up  there,  and  I  can  say  that  the  opportuni- 
ties for  storing  water  are  something  enormous.  The  lakes  there  are  so 
formed  that  there  is  a  great  drainage  into  them. 

The  Chairman.  Is  there  a  large  number  of  lakes  up  there  t 

Mr.  Foote.  Yes. 

The  Chairman.  Of  much  size! 

Mr.  Foote.  Some  of  them  25  or  .'to  miles  long. 

The  Chairman.  About  what  altitude  f 

Mr.  Foots.  Six,  seven,  or  eight  thousand  feet. 

The  Chairman.  Where  there  is  deep  snow-fall  and  deep  woods! 

Mr.  Foots.  Yes. 

The  Chairman.  Do  those  lakes  drain  down  pretty  low,  or  do  they 
contain  water  through  the  wholeseason!  Uow  as  to  the  rise  and  fall 
of  those  lakes  f 

Mr.  Foots.  They  do  not  rise  much,  because  the  water  runs  oot  as 
fast  as  it  gets  in.  But  every  basin  of  which  1  speak  has  a  reservoir, 
and  dams  should  be  put  in  to  make  the  water  rise.  I  know  of  one 
place  where  there  are  meadows,  basins  of  natural  lakes  scattered 
around,  where  50  feet  of  water  in  depth  could  be  stored  at  a  cost  not 
to  exceed  $100,000. 

The  Chairman.  Are  there  any  inhabitants  around  it! 

Mr.  Foots.  Not  at  the  present  time.  I  know  of  other  things  better 
than  that,  larger  than  that. 

The  Chairman.  Are  many  of  them  obstructed  by  chums  at  this 
time! 

Mr.  Foots.  I  think  not  any ;  very  few.  They  are  too  high.  The 
snow  is  too  deep  for  the  people  to  live  there  with  their  cattle.  Tbia 
year  being  a  dry  year  they  have  gone  in  there  and  are  feeding  their 
cattle. 

Senator  Jones.  These  lakes  of  which  yon  speak  are  all  at  the  head 
of  the  Snake  River! 

Mr.  Foote.  Yes. 

Senator  Reagan.  I  understood  yon  to  say  that  yon  had  been  en- 
gaged in  this  irrigation  survey  as  a  Government  employe  for  three 
mouths. 

Mr.  Foote.  Since  the  middle  of  May. 

Senator  Reagan.  Were  yon  previously  to  that  time  sorveying  for 
canals  in  this  country! 

Mr.  Foote.  Yes. 

Senator  Reagan.  Butnoton  Government  account! 

Mr.  Foote.  No,  on  private  account. 

Senator  Reagan.  Do  you  find  difficulty  in  separating  your  work 
done  on  private  account  from  that  done  on  Government  account! 

Mr.  Foote.  I  am  not  doing  any  private  work  now.  No  one  is  al- 
lowed to  do  it  when  in  Government  employ. 

Director  Powell.  I  know  the  survey  is  not  yet  completed,  but  give 
us  an  idea  of  Jackson  Lake  as  a  reservoir. 

Mr.  Foote.  My  notes  give  it  as  30  miles  long,  from  5  to  8  miles  wide, 
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and  by  means  of  a  dam  the  water  can  be  made  to  rise  50  feet.  That 
can  be  built  for  1260,000  or  less,  and  it  will  give  an  area  of  150  square 
miles  and  a  capacity  of  5,000,000  acre-feet.  It  is  my  intention  to  go 
and  prove  my  wort. 

Senator  Jones.  That  is  one  lake. 

Mr.  Foots.  One  lake. 

The  Chairman .  Is  the  snow-fall  sufficient  there  1 

Mr.  Footr.  Yes,  if  it  be  half  what  they  call  it,  8  feet  If  it  be  4  feet 
it  will  nil  the  lake  twice  every  year.  You  see  the  drainage  is  away  np 
in  the  middle  of  the  National  Park. 

The  Chairman.  Would  it  interfere  with  the  National  Park  if  it  were 
dammed  T 

Mr.  Foote.  No ;  it  is  too  far  below. 

Senator  Beaoan.  State  how  many  different  plans  of  irrigation  have 
been  adopted  along  the  valley  of  the  Snake  and  Boise  Rivera  and  these 
other  streams ;  how  many  different  enterprises  are  now  in  operation. 

Mr.  Foote.  There  are  a  good  many  of  them.  They  are  building  them 
everywhere. 

STATEMENT  OF  I.  F.  CARTEE,  OF  BOISE  CITY. 

The  Chairman.  How  long  have  you  resided  in  Boise  f 

Mr.  Cartee.  I  came  here  in  the  spring  of  1863  and  have  been  in  the 
Territory  ever  since. 

The  Chairman.  Explain  the  results  of  irrigation  in  this  vicinity. 

Mr.  Cartee.  The  best  explanation  that  can  be  given  is  the  fruit  and 
vegetables  which  yon  see  around  you. 

The  Chairman.  What  do  yon  see  around  us  ! 

Mr.  Carter.  This  sage-brush  land  is  capable  of  producing  anything 
that  can  be  raised  in  this  latitude  anywhere,  not  only  all  the  varieties 
of  fruits,  bnt  of  all  the  cereals. 

The  Chairman.  Describe  the  cereals  and  fruits  that  are  raised  here, 
giving  the  quantity,  character, etc. 

Mr.  Carter.  I  do  not  know  how  I  can  answer  your  question  better 
than  to  say  that  we  raise  all  kinds  of  fruits,  nearly — apples,  pears, 
peaches,  and  grapes.  I  have  forty  different  varieties  of  grapes  on  my 
place,  and  they  nearly  all  ripen,  except  the  Catawba.  That  does  not 
ripen  because  of  the  shortness  of  the  season. 

The  Chairman.  You  say  this  land  produces  a  grape  of  a  good  qual- 
ity 1 

Mr.  Carter.  A  fair  quality ;  bette"  than  any  of  the  eastern  grapes 
that  we  have.   Of  course,  the  quality  is  not  eqnal  to  the  California  grape. 

The  Chairman.  Yon  have  been  surveyor-general  of  the  Territory! 

Mr.  Carter.  Yes,  for  fourteen  years. 

The  Chairman.  And  yon  have  been  farming  yourself  T 

Mr.  Carter.  Yes. 

The  Chairman.  What  is  a  fair  crop  of  wheat  here  on  irrigated  land  T 

Mr.  Carter.  From  25  to  60  bushels. 

The  Chairman.  What  is  a  fair  crop  of  oats  t 

Mr.  Carter.  From  30  to  60  bushels;  occasionally  70  to  80  bushels, 
but  that  is  exceptional. 

The  Chairman.  How  is  barleyl 

Mr.  Carter.  The  same  as  wheat — 25  to  50  bushels. 

The  Chairman.  Aud  timothy  hay! 

Mr.  Cartee.  On  an  average  of  about  2  tons  to  the  acre. 

The  Chairman.  And  alfalfa! 
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Mr.  Gartkb.  Six  tons. 

The  Chairman.  How  about  red  clover! 

Mr.  Castes.  About  the  same  as  alfalfa,  about  6  tons. 

The  Chairman.  And  your  potatoes  1 

Mr.  Cartbe.  Well,  probably  600  bushels  to  the  acre  is  a  fair  aggre- 
gate. 

The  Chairman.  Is  this  Laud  here  good  land  for  raising  apples! 

Mr.  Caster.  It  is  first  rate.  It  is  the  finest  apple  country  in  the 
world. 

The  Chairman.  What  varieties  of  apples  do  you  raise  t 

Mr.  Cartbe.  Alt  apples  do  well  here;  you  can  hardly  find  an  ex- 
ception. 

The  Chairman.  Do  they  grow  to  a  large  size! 

Mr.  Cartes.  Very  large. 

The  Chairman.  Are  the  trees  heavily  loaded  f 

Mr.  Cartes.  Too  heavily  loaded. 

The  Chairman.  Do  you  raise  poaches! 

Mr.  Cartbe.  Yes. 

The  Chairman.  How  do  they  grow  t 

Mr.  Cartes.  They  grow  well. 

The  Chairman.  How  about  prunes  1 

Mr.  Cartbe.  Plums  and  prunes  do  remarkably  well,  better  than  in 
any  country  in  which  I  have  been. 

The  Chairman.  And  pears  1 

Mr.  Cartes.  Pears  are  very  good. 

The  Chairman.  Do  yon  raise  all  varieties  of  pearsf 

Mr.  Cartes.  Tea,  there  is  very  little  difference  in  the  result.  Hare 
never  made  a  failure  of  any  variety  that  I  have  tried  to  cultivate,  and 
I  have  made  an  effort  with  all  varieties. 

The  Chairman.  How  are  the  small  berries  T 

Mr.  Caetee.  They  do  finely. 

The  Chairman.  And  you  raise  all  kinds  1 

Mr.  Carteb.  Yes. 

The  Chairman.  What  kind  of  land  would  be  suitable  for  an  ordi- 
nary farmer  to  cultivate  in  the  highest  style,  irrigated,  and  how  much 
would  he  need  to  support  his  family,  well,  as  well  as  he  could  with  a 
farm  of  160  acres  in  the  Mississippi  valley  t 

Mr.  Cartee.  I  would  say  from  25  to  40  acres. 

The  Chairman.  Can  a  man  make  a  living  here  on  25  acres  of  land  if 
he  cultivate  it  wellf 

Mr.  Cartes.  Tes.  Our  great  drawback  here  is  transportation.  For 
instance,  if  we  were  to  send  a  car-load  of  freight  from  here  to  Illinois, 
they  will  charge  more  than  they  would  from  San  Francisco  to  Illinois, 
which  is  a  great  injustice. 

Senator  Reagan.  Does  the  line  from  San  Francisco  to  Illinois  pass 
through  this  place  f 

Mr.  Cartee.  No. 

The  Chairman.  Is  this  a  good  stock  country  T 

Mr.  Cartes.  Very  good. 

The  Chairman.  What  would  be  the  condition  of  the  farmers  here  if 
the  land  were  under  cultivation  and  they  had  the  use  of  the  hill  lands 
for  pasturage  1  Would  they  produce  a  large  amouut  of  meat  for  ship- 
ment T 

Mr.  Cartbe.  Tes. 

The  Chairman.  If  the  farmers  had  the  forage  with  which  to  fatten 
their  cattle  in  the  winter  they  could  extend  their  meat  production  rery 
largely,  could  they  t 
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Mr.  Carter.  Yes ;  and  it  would  be  really  one  of  our  best  material 
interests. 

Tbe  Chairman.  It  would  be  in  a  condensed  form  1 

Mr.  C  ABTRR.  Yes ;  and  we  could  get  it  oat  of  tbe  country  at  less  ex- 
pense. 

The  Chairman.  Tbe  cattle  business  has  been  the  principal  business 
here  except  frrmingf 

Mr.  Carter.  Yes. 

The  Chairman.  Would  that  increase  the  reclamation  of  the  valleys  T 

Mr.  Carter.  Largely  increase  it. 

The  Chairman.  How  does  the  winter  supply  for  cattle  here  compare 
with  the  summer  supply  f 

Mr.  Carter.  In  the  meat  interest  it  has  not  been  so  good,  because 
we  have  not  bad  water  range  sufficient  to  keep  up  the  pasturage.  Our 
wild  grasses  do  not  stand  that  close  feeding  that  they  do  in  the  east. 

The  Chairman.  There  is  an  abundance  of  summer  supply  f 

Mr.  Cartee,  Yes. 

The  Chairman.  If  you  had  forage  you  think  this  would  be  a  much 
better  stock  country  than  now  1 

Mr.  Cartrb.  Of  course  it  would  be,  in  every  sense  of  the  word. 

Tbe  Chairman.  If  your  transportation  were  reasonable  would  yon 
be  able  to  ship  your  fruits  to  the  Atlantic  sea-board  and  the  eastern 
cities  1 

Mr.  Carter.  We  could  compete  with  our  own  growers;  but  whether 
we  could  do  so  with  foreign  growers  is  ft  question. 

Senator  Reagan.  Where  have  you  found  a  market  for  your  fruits  t 

Mr.  Cartrb.  Our  large  fruit  market  has  been  in  tbe  mines ;  bnt  that 
has  dropped  off. 

The  Chairman.  What  character  of  shipment  do  yon  make  to  Chicago 
and  New  York! 

Mr.  Carter.  Probably  pears  of  all  varieties,  and  plums,  and  prunes. 

Tbe  Chairman.  Do  yon  raise  apricots  and  nectarines  i 

Mr.  Carter.  No  ;  apricots  do  not  grow  here. 

The  Chairman.  Do  you  raise  figs  T 

Mr.  Carter.  I  have  raised  a  few — had  a  few  trees — but  the  winter  is 
too  severe. 

The  Chairman.  But  pears  and  prunes,  grapes  and  plums,  you  could 
sbipf 

Mr.  Carter.  Yes.  I  sent  up  this  morning  some  five  or  six  different 
varieties  of  prunes. 

The  Chairman.  You  wish  to  say  something  further  in  regard  to  irri- 
gation. Will  you  state  any  fact  which  may  have  occurred  in  your  ex- 
perience material  to  this  subject! 

Mr.  Cartee.  My  idea  of  this  subject  of  irrigation  is  that  the  waters 
of  Snake  Iliver  are  not  so  available  for  any  section  west  of  Wood  River 
or  Bmuean,  because  the  expense  of  taking  it  out  would  involve  too 
large  an  expenditure,  and  we  have  ample  small  streams  which  could 
be  utilized  by  building  reservoirs,  and  from  them  we  could  irrigate  the 
whole  plain. 

The  Chairman.  Yon  think  that  by  reservoirs  there  is  a  large  amount 
of  laud  that  might  be  brought  nuder  cultivation  by  taking  the  water 
from  the  small  streams,  and  that  that  could  be  done  at  no  great  ex- 
pense! 

Mr.  Cartee.  Yes. 

The  Chairman.  Suppose  that  surveys  were  made  and  the  infor- 
mation obtained,  bo  that  the  people  would  know  what  they  could  do, 
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would  that  enable  settlers  to  reclaim  a  good  deal  of  land  before  enter 
ins  upon  the  large  streams  f 

Mr.  Cartee.  A  good  amount  of  land. 

The  Chairman.  That  is  your  experience  f 

Mr.  Cartee.  Yes. 

The  Chairman.  And  in  that  light  yoa  think  that  the  location  of 
reservoirs  and  the  lines  of  ditches  would  bo  undertaken  by  settlers  be- 
fore the  largo  ditch  would  be  constructed  1 

Mr.  Cartee.  Yes. 

The  Chairman.  Is  that  your  knowledge,  bo  far  as  the  balance  of  the 
country  is  concerned! 

Mr.  Cartee.  Yea. 

The  Chairman.  So  that  there  would  be  important  results  from  the 
surveys  in  the  way  of  encouraging  settlement  t 

Mr.  Cartee.  Yes.  Take  Canon  Creek,  which  can  not  be  forded  in  the 
spring.    There  is  a  lake  there  that  would  be  20  miles  long. 

The  Chairman.  Is  there  a  large  amount  of  laud  below  it  T 

Mr.  Cartee.  Yes,  all  the  Rattlesnake  country  between  here  and 
what  we  call  The  Butte. 

8TATEMEHT  OF  EPHBAIM  SMITH,  OF  BOISE  CITY. 

Senator  Jones  (indicating  a  branch  of  a  peach  tree  in  the  display  of 
fruit  and  vegetables  that  were  gathered  for  the  inspection  cf  the  com- 
mittee). Have  you  measured  that  branch  and  counted  the  number  of 
peaches  on  it  T 

Mr.  Smith.  Yes. 

Senator  Jones.  How  many  peaches  are  on  it? 

Mr.  Smith.  The  limb  is  2  feet  in  length  and  it  has  on  it  twenty-nine 
peaches. 

Senator  Jones.  This  [exhibiting]  is  a  peach  off  that  limM 

Mr.  Smith.  Yes. 

Senator  Jones.  I  find  that  it  measures  8}  inches  one  way  and  8j  the 
other  way.    Do  you  know  the  name  of  this  peach  f 

Mr.  Smith.  I  do  not. 

Senator  Jokes.  Do  you  know  its  quality  I 

Mr.  Smith.  It  is  a  freestone,  yellow  peach,  the  yellow  freestone. 

Senator  Jones.  You  measured  at  my  request  the  branch  of  a  plnm 
tree  containing  some  plums. 

Mr.  Smith.  Yes. 

Senator  Jones.  With  what  result? 

Mr.  Smith.  There  are  twenty-seven  plums  on  the  branch  and  the 
branch  is  14  inches  long. 

Senator  Jones.  This  fexhibitingj  is  one  of  the  plums  from  off  that 
branch  1 

Mr.  Smith.  Yes. 

Senator  Jones.  It  measures  6  inches  one  way  and  7  inches  the  other! 

Mr.  Smith.  That  is  right 

Senator  Jones.  Here  is  another  plum  of  the  same  variety.  That 
measures  7j  inches  one  way  and  7£  the  other. 

Mr.  Smith.  That  is  right. 

Senator  Jones.  How  many  varieties  of  plums  have  you  on  exhibition 
here  ? 

Mr.  Smith.  I  think  there  are  something  like  thirteen  varieties.  That 
is  what  I  and  another  gentleman  made  them  out  to  be. 
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Senator  Jokes.  Here  is  a  blue  plum.  Measure  that  branch  and  state 
its  length  and  the  approximate  sizes  of  the  plums. 

Mr.  Smith  (after  measuring).  The  branch  is  11  inches  long  and  has 
on  it  fifteen  plums. 

Senator  Jones.  And  the  plums  are  almost  as  large  as  these  that  have 
been  measured  1 

Mr.  Smith.  Tea. 

Senator  Heag'an.  What  is  the  name  of  that  plural 

Mr.  Smith.  That  is  the  blue-gage  plum. 

Senator  Jones  (exhibiting).  Here  are  some  of  the  same  kind.  I  do 
not  know  whether  they  came  off  that  limb  or  not;  but  the;  are  larger 
than  any  we  have  measured  except  one.  This  is  6f  inches  one  way  and 
6J  inches  the  other. 

Mr.  Smith.  Yes. 

Senator  Jones.  This  apple  I  have  here  is  15}  inches  one  way  and 
about,  14  inches  the  other  t 

Mr.  Smith.  Yes. 

Senator  Rea<ian.  What  variety  of  apple  is  tbatf 

Mr.  Smith.  I  do  not  know  the  name  of  that.  General  Cartee,  do  yon 
know  the  name  of  this  large  apple  t 

General  Gabtee.  That  is  the  Gloria  Munda. 

Senator  Jones.  I  have  here  a  pear  that  measures  oneway  11 J  inches 
and  10}  the  other.  Then  there  are  a  large  number  of  varieties  of 
peaches  equal  in  size,  color,  and  flavor  to  those  already  described,  and 
also  a  nnmber  of  varieties  of  apples  of  various  sizes  and  of  beautiful  ap- 
pearance, which  are  not  to  be  surpassed  anywhere.  I  have  measured 
another  plum.  What  is  the  length  of  that  branch  from  which  this  plum 
was  taken  [exhibiting] ! 

Mr.  Smith  (after  measuring).  It  is  1  foot  in  length. 

Senator  Jones.  How  many  plums  are  on  that  branch  T 

Mr.  Smith.  Sixty-three  plums. 

Senator  Jones.  Ami  they  are  more  than  an  inch  long  by  an  -inch  in 
diameter,  I  should  say. 

Mr.  Smith.  Yes ;  the  plum  itself  is. 

Senator  Jones.  Of  that  variety  one  is  4  iuches  one  way  by  4  the 
other 1 

Mr.  Smith.  I  want  to  make  a  statement  here  in  regard  to  some  corn 
that  I  raised  in  the  corporation  limits.  1  raised  some  corn  the  stalk  of 
which  was  22  feet  in  length  and  had  on  it  six  ears,  and  the  lowest  ear 
was  about  6  feet  from  the  ground.  The  stalk  we  had  to  chop  down  with 
an  ax.  That  corn  was  taken  to  the  fair  at  New  Orleans  and  it  was  a 
pride  to  look  at  it. 

Senator  Reagan.  Was  that  the  Spanish  seedt 

Mr.  Smith.  I  got  it  from  Illinois.  It  is  the  horse-tooth  gourd-seed. 
That  is  what  they  sent  it  to  me  for.  I  raised  a  sqnash  (a  pumpkin)  in 
my  garden  that  weighed  85  pounds;  but  there  was  one  brought  up 
from  Dixie  Valley  that  weighed  118  pounds.  The  winesap,  and  other 
apples  keep  here  sixteen  months. 

The  Chairman.  What  is  the  difference  between  the  land  here  with- 
out water  and  land  with  it — what  transformation  takes  placet 

Mr.  Smith.  .On  land  without  water  I  have  raised  rye  over  half  a 
crop.  Some  years  I  can  raise  a  pretty  good  crop.  I  have  been  at  it 
some  time. 

The  Chairman.  Can  yon  raise  other  crops  besides  rye  without  irri- 
gation I 

Mr.  Smith,  I  do  not  know  that  we  can.    I  have  tested  other  crops 
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but  have  failed.  But  laud  that  is  cultivated  aud  has  plenty  of  water 
on  it  is  worth  from  $100  to  $125  dona  to  $30  and  $50,  and  so  on. 

The  Chairman.  How  much  laud  ought  a  farmer  who  works  it  him- 
self have  to  support  his  wife  and  family,  compared  with  farms  in  Illi- 
nois and  other  States  1 

Mr.  Smith.  If  a  man  has  plenty  of  water  he  can  support  himself  aud 
family  and  make  some  money  on  SO  acres.  A  hundred  acres  would  be 
abundant  land  for  a  targe  family.  Our  farmers  here  do  not  work  their 
farms  right ;  they  let  the  brash  grow  up ;  they  are  cultivatiag  brush 
and  briars.  We  have  a  pretty  good  set  of  farmers,  bat  I  do  aot  think 
they  are  up  to  the  farmers  of  other  countries. 

The  Chairman.  Does  a  man  need  the  same  amount  of  land  where  it 
is  irrigated  that  he  would  in  a  country  where  they  do  not  irrigate  t 

Mr.  Smith.  I  think  not,  because  on  every  inch  of  land  yon  can  grow 
something — wherever  you  put  the  water*  You  can  grow  vegetables 
where  the  roots  go  into  the  ground.  I  have  seen  them  weighing  from 
40  to  50  pounds — a  mangel-wurzel  beet;  carrots  and  parsnips  grow 
here  to  an  immense  size,  and  the  ruta-baga  turnip  would  astonish  yon. 
I  brought  iu  some  vegetables  this  moruiug  that  would  astonish  you, 
aud  it  is  right  in  the  middle  of  the  season. 

Senator  Jones.  How  do  your  potatoes  compare  with  the  potatoes 
grown  in  the  East! 

Mr.  Smith.  It  is  said  by  the  people  from  the  East  that  we  grow  the 
best  potatoes — better  than  anywhere  else. 

Senator  Jones.  Are  you  a  practical  fruit-grower ! 

Mr.  Smith.  Well,  I  have  been  at  it  more  or  less. 

Senator  Jones.  Is  this  exhibit  which  is  here  to-day  a  picked  exhibit 
or  is  it  a  fair  ooel 

Mr.  Smith.  It  is  a  fair  example  of  what  we  can  do.  I  have  iu  my 
own  neighborhood  enough  to  show  that  it  is  not  a  picked  exhibit.  I 
had  better  peaches,  but  I  did  not  bring  them. 

Senator  Jones.  I  wish  to  ask  you  about  yonr  fruit  crops. 

Mr.  Smith.  I  have  been  here  twenty-six  years,  and  since  I  started— 
since  the  trees  were  three  years  old — I  have  always  had  enough  for  my 
own  use  and  some  to  sell- 
Senator  Jones.  How  about  your  peach  cropf  Is  it  likely  to  be  killed 
by  frost  t 

Mr.  Smith.  It  never  has  been  but  once  or  twice  since  I  have  been 
here. 

Senator  Jones.  Do  you  raise  pears  and  apples  easily  1 

Mr.  Smith.  Yes,  sir. 

Senator  Jones.  Do  these  beautiful  flowers  which  we  see  here  grow 
in  this  neighborhood  T 

Mr.  Smith.  Most  of  them  grow  in  my  garden,  and  I  brought  those 
you  have  before  you.    But  they  grow  in  all  the  private  gardens  here. 

The  Chairman.  How  does  continuous  cropping  affect  tho  land  J 

Mr.  Smith.  1  have  been  here  some  twenty -six  years,  and  I  have  seen 
no  difference.    The  farms  grow  as  good  crops  as  they  over  did. 

The  Chairman.  Alter  continuous  croping! 

Mr.  Smith.  Yes;  and  there  is  a  place  called  Poverty  Valley,  below 
here,  and  you  can  go  by  there  and  you  will  see  nothing  but  fences  for 
miles,  and  all  the  land  iu  grain,  aud  as  much  will  be  cut  off  that  land 
this  year  as  was  ever  cut  before. 

The  Chairman.  Do  you  think  irrigation  tends  to  fertilize  the  land  t 

Mr.  Smith.  It  is  my  experience  that  it  keeps  the  land  iu  order.    By 
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irrigating  it  is  almost  like  patting  on  dressing.  The  water  coming  from 
the  mountains  is  filled  with  sediment  that  lodges  on  the  ground. 

The  Chairman.  Since  this  place  was  settled  there  has  been  no  dimi- 
nution in  the  crops  1 

Mr.  Smith.  Not  in  consequence  of  the  use  of  the  ground. 

STATEMENT  OF  T.  A.  8TAEE.H,  OF  CASSIA  COUNTY. 

The  Chairman.  In  what  direction  is  Cassia  County  from  heret 

Mr.  Starrh.  South  from  here  and  about  60  miles  east. 

The  Chairman.  Is  it  on  the  waters  Sowing  into  the  Snake  River  f 

Mr.  Starbh.  Yes. 

The  Chairman.  Is  there  any  irrigation  practiced  in  that  county  1 

Mr.  Starrh.  Yes ;  we  have  between  35,000  and  40,000  acres  now 
under  irrigation. 

The  Chairman.  With  what  success! 
*    Mr.  Starbh.  ITntfl  this  year  with  very  good  success. 

The  Chairman.  This  year  there  had  been  a  deficiency  of  water. 

Mr.  Starbh.  Yes. 

The  Chairman.  How  do  the  crops  in  Cassia  County  compare  with 
those  around  Boise! 

Mr.  Stabbh.  Very  good. 

The  Chairman.  Can  you  raise  all  sorts  of  fruit  and  grain  as  are 
raised  here  ! 

Mr.  Starbh.  Yes. 

The  Chairman.  How  abont  cattle  1 

Mr.  Starrh.  It  is  very  good  in  that  direction. 

The  Chairman.  Do  you  irrigate  from  the  Snake  River  or  its  tribu- 
taries 1 

Mr.  Starrh.  Its  tributaries. 

The  Chairman.  From  what  streams  do  you  irrigate} 

Mr.  Starbh.  Rock  Creek,  Dry  Creek,  Goose  Creek,  Marsh  Creek, 
Cache  Creek,  and  Raft  River. 

The  Chairman.  Are  these  large  or  small  streams  1 

Mr.  Stabbh.  Raft  River,  during  the  season,  will  carry  15,000  inches 
of  water. 

The  Chatbman.  How  abont  Cache  Creek  t 

Mr.  Stabbh.  Twenty-five  thousand  inches. 

The  Chairman.  And  Marsh  Creek  1 

Mr,  Stabbh.  Marsh  Creek  will  carry  15,000  inches  of  water. 

The  Chairman.  Does  any  of  this  water  run  to  waste  in  flood-time! 

Mr,  Stabbh.  It  all  runs  to  waste  from  December  until  about  the 
1st  of  May. 

The  Chairman.  If  the  water  were  stored  so  that  you  had  the  whole 
of  it  in  the  proper  season,  would  you  be  deficient  in  water  there  at  any 
timet 

Mr.  Starrh.  I  think  we  could  increase  the  acreage  60,000  acres  if 
we  had  a  way  of  storing  the  water,  and  each  one  would  have  more 
water  than  he  has  now. 

The  Chairman.  Would  surveys  showing  where  reservoirs  conld  be 
made  with  estimates  of  cost  of  construction  be  of  any  use  in  enabling 
the  people  to  increase  their  water  supply! 

Mr.  Starrh.  I  think  so. 

The  Chairman.  Would  it  open  a  chance  for  settlement! 

Mr.  Starrh.  It  would  increase  the  present  settlement. 
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The  Chairman.  Too  say  there  would  be  a  chance  for-  new  farms  if 
these  things  were  known  1 

Mr.  Stabrh.  Yes.    It  is  higher  land  than  the  oanalB  would  meet 

The  Chairman.  There  are  places  for  storing  water — ravines  along 
the  watercourses! 

Mr.  Stabbh.  Yes,  we  have  some  natoral  lakes. 

The  Chaibkan.  They  could  be  dammed  or  cat  downt 

Mr.  Stabrh.  Yes,  bo  as  to  increase  the  storage. 

The  Chairman.  Or  the  outlet  might  be  lowered  1 

Mr.  Stabbh.  It  would  not  be  best  to  do  that.  They  are  the  sources 
of  other  streams,  and  it  would  be  better  to  dam  them. 

The  Chairman.  Are  there  any  other  facts  in  regard  to  your  section 
that  yon  wonld  like  to  state  f 

Mr.  Stabrh.  I  wonld  like  to  say  that  we  have  four  or  five  thousand 
acres  of  land  in  our  county  that  could  be  redeemed  by  a  canal  in  addi- 
tion to  Snake  River. 

The  Chairman.  That  is  irrigated  from  the  other  streams  of  which 
yon  spoke  1 

Mr.  Stabrh.  Yes. 

The  Chairman.  And  that  might  be  increased  60,000  acres  more  by 
storage  reservoirs  T 

Mr.  Stabrh.  Yes. 

The  Chairman.  And  even  more  than  tbatl 

Mr.  Stabbh.  Yes,  that  is  a  small  estimate. 

STATEKEHT  OP  DELEGATE  FEED  T.  DUBOIS,  OF  BOISE*  CITY. 

The  Chairman.  As  yon  have  been  frequently  over  the  Territory,  yonj 
may  make  a  statement  in  regard  to  the  arable  land  that  it  contains, ■ 
what  amount  there  is  of  it,  and  the  facilities  there  are  for  irrigating  it. 

Mr.  Dubois.  I  am  not  prepared  to  make  a  detailed  statement,  bnt 
1  will  Bay  this  in  a  general  way,  that  I  have  traveled  on  horseback  and 
in  wagon  over  the  entire  Territory.  I  have  been  in  every  county  sod 
in  almost  all  parts  of  every  county,  and  my  general  observation  is  that 
there  are  fair  streams  in  almost  all  sections,  aud  there  are  immense 
plains,  all  reasonably  level,  and  it  is  sage  brush  land.  There  is  only 
one  section  of  the  Territory,  that  which  is  in  the  south  center,  which  is 
covered  with  outcroppings  of  lava  rock,  and  that  seems  to  me  to  be 
entirely  useless.  Of  course,  I  am  not  speaking  as  an  engineer,  bnt  it 
would  strike  me,  having  been  through  Utah  and  countries  which  have 
been  irrigated,  that  with  a  proper  outlay,  and  not  a  very  large  outlay 
either,  one-quarter  of  the  Territory  could  be  made  productive,  could  be 
brought  under  cultivation. 

The  Chaibman.  How  many  acres  are  there  in  the  Territory? 

Mr.  Dubois.  Between  64,000,000  and  55,000,000  acres  in  the  Terri- 
tory. 

The  Chairman.  And  yon  estimate  that  one  fourth  of  that  could  be 
brought  under  cultivation  T 

Mr.  Dubois.  I  estimate  that  between  12,000,000  and  15,000,000  acres 
of  land  in  this  Territory,  taking  it  all  together,  could  be  brought  under 
cultivation. 

The  Chairman.  In  passing  over  these  mountains  and  the  foot-hills 
and  valleys,  have  you  had  your  mind  upon  the  question  of  whether  or 
not  small  farmers  could  store  water  in  the  lakes  and  marshy  places, 
the  coulees  and  ravinesl 
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Mr.  Dubois.  Not  since  I  made  a  speech  iu  Congress  on  the  subject. 
Since  then  I  have  not  traveled  over  the  country  much.  Bat  1  have 
tried  to  refresh  my  mind  since  then.  When  I  traveled  over  the  Terri- 
tory I  did  not  have  that  in  mind,  bat  I  can  think  of  numerous  places — 
some  places  at  any  rate. 

Let  me  say,  in  passing,  that  there  is  one  portion  of  the  Territory 
which  has  not  been  touched  apon  at  all,  and  yet  I  am  not  prepared  my- 
self to  enter  upon  a  discussion  of  it  in  detail.  That  is  the  southeastern 
portion,  where  Beaver  Lake  is.  There,  I  should  think,  would  be  a  good 
place  for  a  natural  reservoir  where  an  immense  lot  of  water  could  be 
stored  without  trouble.  And  I  will  say  this,  that  most  of  oar  valleys 
are  surrounded  by  mountains,  and  pretty  high  mountains,  too,  where 
snow  falls.  80  that  when  you  get  yonr  reservoirs  in  these  valleys  you 
can  ran  the  water  down. 

The  Chairman.  Suppose  an  accurate  survey,  showing  the  places  for 
reservoirs,  with  estimates  of  the  cost  of  construction,  were  made,  what 
would  be  the  effect  of  that  before  taking  ont  the  Snake  River  T  Is  there 
a  section  of  country  that  could  be  taken  up  by  settlers  without  much 
outlay  f 

Mr.  Dubois.  I  think  bo.  I  think  there  are  natural  places  which,  with 
a  small  outlay,  could  be  brought  to  such  a  condition  that  people  could 
go  in  and  without  being  dependent  on  immense  canals  and  an  immense 
outlay  of  money. 

The  Chairman.  How  would  the  lands  ou  which  they  could  go  com- 
pare with  the  other  lands  in  the  valley  t 

Mr.  Dubois.  I  should  think  they  would  be  just  as  good  as  the  main 
valleys.    But  I  am  not  speaking  as  an  expert. 

STATEMENT  OF  JOSEPH  0.  RICH,  OF   BEAR  LAKE  COUNTY. 

The  Chairman.  Are  you  a  farmer! 

Mr.  Rich.  So,  I  am  not  a  farmer. 

The  Chairman.  Have  you  observed  the  effects  of  irrigation  down  in 
Bear  Lake  County  1 

Mr.  Rich.  I  have. 

The  Chairman.  And  have  yon  observed  to  some  extent  the  means 
they  have  there  of  obtaining  water  for  that  purpose f 

Mr.  Bioh.  Yes. 

The  Chairman.  And  the  extent  of  country  that  might  be  irrigated  T 

Mr.  Rich.  Yes.' 

The  Chairman.  Give  a  description  of  that  country,  stating  what  has 
been  done  there,  and  what  might  be  done. 

Mr.  Bioh.  Bear  Lake  County  is,  I  believe,  the  smallest  county  in  the 
Territory.  The  valley  is  70  miles  long,  by  from  5  to  10  miles  wide.  The 
southern  part  of  the  valley  is  occupied  entirely  by  the  lake,  with  tbe 
exception  of  a  few  small  settlements,  I  think  four,  on  the  margin  of  the 
lake.  About  one-half  of  the  lake  is  in  Utah  Territory,  the  north  half 
being  in  Idaho. 

Tbe  Chairman.  Where  does  that  lake  discharge,  in  Utah  or  in 
Idaho t 

Mr.  Rich.  In  Idaho.  The  lake  is  about  8  miles  long,  and  from  5  to  8 
miles  wide,  and  from  40  to  200  feet  deep.  It  is  filled  with  fish  of  the 
best  quality. 

The  Chairman.  Are  there  lands  below  it  which  could  be  irrigated) 

Mr.  Rich.  The  lauds  north  of  the  lake  aud  adjacent  to  jt  are  very 
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nearly  on  the  same  level  with  the  lake,  although  some  of  the  lands  that 
are  low  used,  by  the  higher  water  rising  in  the  mountains,  could  be 
watered  by  the  lake,  by  damming  the  lake  and  increasing  its  volume. 

The  Chairman.  Are  there  any  valleys  that  would  be  benefited  by  an 
increase  of  the  water  in  the  streams! 

Mr.  Bioh.  Yes.  Heretofore  it  has  annually  overflowed  and  made  a 
good  amount  of  hay  land.  Bnt  the  lake  for  the  last  two  or  three  yean 
has  been  lower  than  it  was  ever  known  to  be  before,  and  the  water  in 
Bear  River,  which  receives  the  water  from  the  lake,  has  been  taken  out, 
and  this  season  it  has  been  entirely  dry. 

The  Chairman.  Was  it  dry  in  the  flood  season  1  If  you  had  a  dam 
would  it  have  saved  any  water  for  this  season  f 

Mr.  Bioh.  It  would  have  held  it  in  the  lake. 

The  Chairman.  Has  the  water  run  out  in  flood  season  to  any  con- 
siderable extent  1 

Mr.  Bioh.  Yes.  It  could  be  increased  in  depth  and  could  be  con- 
trolled.   The  outlet  is  only  about  40  feet  wide. 

The  Chairman.  What  kind  of  crops  do  you  raise  in  that  valley? 

Mr.  Bich.  That  valley  is  high ;  the  elevation  is  6,000  feet. 

The  Chairman.  And  you  raise  what  kind  of  crops  there  T 

Mr.  Bioh.  Small  grain  ;  wheat,  oats,  barley,  some  rye,  and  all  kiadt 
of  hardy  vegetables,  and  grass  and  bay. 

The  Chairman.  Is  there  much  ground  that  could  be  brought  under 
irrigation  in  your  county  1 

Mr.  Bioh.  Yes ;  by  a  system  of  reservoirs  outside  of  the  lake  there 
might  be  probably  about  40,000  acres  additional  brought  under  cultiva- 
tion in  that  county.  ' 

The  Chairman.  Could  that  be  obtained  by  a  combination  of  citizens 
and  without  great  expense  t 

Mr.  Rich.  I  think  it  is  rather  too  much  for  the  citizens.  We  need 
some  help.  I  will  state  that  heretofore,  until  the  last  two  or  three 
years,  Bear  River  has  been  full.  Bnt  as  I  stated,  this  season  it  has 
dried  up  in  places.  For  a  month  or  two  there  has  been  no  water  in  it 
Water  has  been  taken  oat  above.  There  are  some  fifteen  or  twenty 
dams  in  Wyoming.  The  water  can  be  run  into  the  river  from  Bear  Lake, 
but  on  this  side  there  is  what  is  called  the  rim  of  the  Salt  Lake  basin, 
and  the  waters  of  Beer  Lake  will  never  rise  high  enough  to  bring  it 
over  that  rim.  There  is  land  in  Gentile  Valley  and  Bear  River  Valley 
that  can  be  watered  by  that  lake. 

The  Chairman.  They  need  it  in  Utah. 

Mr.  Rich.  Yes. 

The  Chairman.  It  runs  down  through  Cache  Valley  1 

Mr.  Rich.  Yes. 

The  Chairman.  And  by  storing  the  water  it  would  help  them  down 
there,  would  it  notf 

Mr.  Bioh.  Yes. 


STATEMENT  OP   E.  8.  WHITTLER,   OF  SODA   SPRINGS,  BINGHAM 
COUNTY. 

The  Chairman.  Is  irrigation  practiced  in  Bingham  Connty  I 
Mr.  Whittibr.  Yes ;  I  own  a  large  extent  of  laud  on  Snake  River, 
of  which  you  have  been  told.    Bnt  the  eastern  part  the  surveyor's 
report  does  not  touch.    I  live  in  Bear  River  Valley,  which  is  distinct 
from  Snake  Biver  Valley. 
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The  Chairman.  la  that  to  be  watered  by  the  Snake  Elver  1 

Mr.  Whittiee.  No  ;  it  rims  into  Salt  Lake. 

The  Chairman.  "What  are  the  opportunities  forirrigatiugyonr  valley  t 

Mr.  Whittiee.  They  come  from  Bear  Lake,  the  same  lake  of  which 
Mr.  Kich  has  been  speaking. 

The  Chairman.  Do  you  concur  in  bin  opinion,  that  that  could  be  im- 
proved by  making  the  lake  a  reservoir  I 

Mr.  Whittiee.  My  residence  is  some  60  miles  down,  in  the  neighbor- 
hood of  tientile  Valley. 

The  Chairman.  Have  you  plenty  of  water  there  1 

Mr.  Whittier.  No. 

The  Chairman.  Is  there  sufficient  to  bring  the  land  under  cultivation  f 

Mr.  Whittiee.  There  is  if  there  were  reservoirs  at  the  lake. 

The  Chairman.  Would  it  be  expensive  to  make  reservoirs  at  the 
lake* 

Mr.  Whittiee.  Not  there ;  and  it  could  be  easily  controlled. 

The  Chairman.  Have  they  been  troubled  in  Cache  Valley,  down  be- 
low yon,  in  Utah  t 

Mr.  Whittiee.  I  have  been  told  so ;  but  I  have  not  been  down  there. 

The  Chaibman.  The  water  that  passes  you  was  not  as  much  as  usual 
this  year. 

Mr.  Whittiee.  The  water  has  dried  up  to  such  an  extent  that  it  has 
not  ran  in  the  river.  Parties  down  there  having  a  canal  enterprise  on 
hand  have  been  np  trying  to  locate  our  lakes,  saying  that  they  were 
short  of  water. 

The  Chairman.  You  raise  all  the  hardy  vegetables  in  your  section  T 

Mr.  Whittier.  I  am  in  the  general  merchandise  business,  but  I 
handle  vegetables.  We  ship  potatoes,  fruits,  and  vegetables,  and  all 
kinds  of  grain,  all  over  the  country.  The  land  is  not  good  except  for 
small  fruits,  but  grain  we  raise  well.  We  had  at  the  agricultural  fair 
one  squash  that  weighed  112  pounds ;  and  the  fruits  and  vegetables  grow 
proportionately  large. 

The  Chairman.  And  you  say  small  grain  does  first  class  f 

Mr.  Whittier.  Yes. 

The  Chairman.  How  much  is  a  fair  crop  of  wheat  I 

Mr.  Whittiee.  36  to  40  bushels. 

The  Chairman.  And  of  barley! 

Mr.  Whittiee.  They  raise  about  the  same  as  wheat.  They  raise 
from  60  to  70  bushels  of  oats.  I  would  like  to  make  a  statement  in  re- 
gard to  a  certain  body  of  land  that  is  right  close  to  Soda  Springs,  con- 
taining about  three  and  a  half  townships.  That  has  been  surveyed, 
and  the  ditches  have  been  surveyed  out  on  to  it.  But  the  expense  is  a 
little  too  much  for  our  people  there.  There  is  a  body  of  land,  about 
eight  townships,  above  there  favorable  for  irrigation,  and  the  water,  I 
believe,  could  be  put  on  to  it  for  $100,000;  that  is,  according  to  sur- 
veys made  by  private  parties.  That  land  covers  abont  eleven  and  a 
half  townships. 

The  Chairman.  That  would  be  253,000  acres,  and  it  could  be  irri- 
gated for  how  much  1 

Mr.  Whittier.  From  the  surveys  that  have  been  made  it  could  be 
done  for  $100,000. 

The  Chairman.  What  would  the  laud  be  worth  when  irrigated  t 

Mr.  Whittiee.  It  is  a -distance  from  market;  but  every  foot  of  it 
would  be  wortb  $10  an  Bore,  and  a  good  deal  of  it  more.  The  climate 
there  is  not  as  severe  as  it  is  north  and  east. 

The  Chairman.  How  much  alfalfa  could  yon  raise  on  that  land  1 
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Mr.  Whittiee.  Five  to  seven  tons,  and  we  could  raise  wheat  and 
everything  of  that  kind.    It  baa  a  high  elevation. 

The  Chairman.  Is  it  a  good  stock  country. 

Mr.  Whittier.  Yes.  The  average  fall  of  snow  is  never  over  about 
8  inches. 

The  Chairman.  What  experience  have  you  as  to  the  effect  of  cutting 
timber  on  the  streams  f 

Mr.  Whither.  I  have  been  district  attorney  for  that  county,  and 
there  have  been  250,000  to  300,000  acres  of  timber  burned  off  in  that 
county,  and  I  have  been  unable  to  fasten  it  on  to  anybody.  We  have 
had  more  timber  burned  off  than  was  cut  in  the  last  twenty  years. 

The  Chairman.  Have  yon  any  suggestion  to  make  to  the  Govern- 
ment of  a  policy  that  it  could  pursue,  and  that  would  tend  to  save  the 
forests.  If  the  forests  should  be  destroyed  that  would  be  a  drawback 
to  irrigation,  because  they  keep  the  snow  back. 

Mr.  Whither.  The  General  Land  Office  has  been  assisting  me,  and 
it  has  been  attending  to  that  business.  Bat  the  laws  seem  to  be  defi- 
cient 

The  Chairman.  Instead  of  having  special  agents,  suppose  you  had 
local  timber  agents  with  an  office  in  tbeir  respective  localities  to  look 
after  the  timber.  Suppose  with  these  local  agents  the  Government 
should  withdraw  all  the  timber  front  the  market  and  grant  permits  to 
anybody  who  might  wish  to  cat  the  timber  and  clear  away  the  brush; 
do  yon  think  anything  could  be.  done  in  that  way  f 

Mr.  Whittier.  It  would  be  an  advantage  in  the  eastern  and  north- 
ern parts  of  oar  county.    We  have  large  bodies  of  timber  there. 

The  Chairman.  Bo  the  communities  get  prejudiced  against  these 
special  agents,  or  do  they  vary  1 

Mr.  Whittier.  They  vary.  Bat  the  special  permission  to  cat  tim- 
ber would  do  very  well. 

The  Chairman.  Do  yon  think  the  people  would  oo  operate  if  yon 
had  an  officer  i  n  each  district  to  watch  over  the  timber  1 

Mr.  Whittier.  1  think  so,  provided  it  were  not  arbitrary.  If  the 
agents  would  co-operate  with  the  people  in  respect  to  cutting  the  tim- 
ber, I  think  tbey  would  co  operate  with  him,  and  it  would  do  much  to 
save  timber  from  destruction. 

The  Chairman.  How  does  the  amount  of  timber  which  is  cat  com- 
pare with  that  which  is  burned  T 

Mr.  Whittiee.  There  has  not  been  as  much  cut  off  in  our  county 
for  twenty  years  as  there  has  been  burned. 


STATEMENT  OF  JAKES  HAWLEY,  OF  BOISE  CITY, 

The  Chairman.  You  have  heard  the  testimony  on  the  subject  of 
forest  fires,  and  yon  can  give  us  your  experience  in  that  direction. 

Mr.  Hawlet.  I  will  say  in  regard  to  forest  fires  that  they  have  been 
in  certain  years  very  destructive,  especially  dry  seasons,  such  as  the 
the  present.  These  fires  are  caused  by  parties  setting  out  fires  in  the 
mountains,  for  camping  purposes,  without  taking  care  that  they  do  not 
set  fire  to  the  dry  timber  and  underbrush,  and  it  is  almost  impossible 
to  prevent  them.  So  far  as  the  destruction  of  timber  is  concerned,  I 
agree  with  Mr.  Whittier.  I  am  familiar  with  all  parts  of  Idaho,  and  1 
can  say  that  there  bas  been  more  timber  destroyed  by  fire  during  tfae 
Inst  twenty  years  than  was  cut.  That  is,  in  the  timber  sections  of  the 
Territory,    My  idea  would  be  that  the  Government  should,  (akf  t°m6 
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measures  to  make  au  appropriation  in  tbe  Territories  for  the  purpose  of 

E reserving  the  timber,  either  do  it  by  special  agent,  or  I  think  it  would 
e  better  to  pot  tbe  appropriation  in  the  hands  of  the  Interior  Depart- 
ment, subject  to  the  orders  of  the  governor,  to  be  called  into  play  in  a 
proper  way  by  a  board  of  commissioners.  There  are  very  few  of  these 
tires,  and  if  they  were  taken  at  tbe  start,  they  could  be  kept  from 
spreadiug  over  any  extent  of  country.  For  instance,  if  the  county  had 
the  right  to  call  on  the  governor  for  a  certain  amount  of  money,  it  would 
be  easy  to  start  a  tire  into  a  fire  and  thus  prevent  its  spread. 

The  Chairman.  Would  it  not  be  better  to  have  a  Government  officer 
in  a  reasonably  sized  district  whose  duty  it  would  be  to  attend  to  the 
matter  f 

Mr.  Hawley.  If  yon  could  get  a  Government  officer  who  belonged  in 
the  Territory  and  understood  the  wants,  that  would  be  a  good  thing. 
Bat  the  Governor  of  the  Territory  is  better  conversant  with  it  than  the 
agents  would  be. 

The  Ohaieman.  How  would  it  be  to  substitute  a  local  officer,  a  man 
who  lived  in  the  district  t  Would  not  that  be  more  effective  than  the 
present  system,  where  a  stranger  is  called  upon  to  watch  T 

Mr.  Hawley.  J  think  much  more  effective. 

The  Chairman.  Is  there  a  prejudice  against  strangers  being  brought 
into  the  Territory  for  that  purpose  1 

Mr.  Hawley.  There  has  been  considerable  prejudice  in  the  Territory 
against  these  special  agents. 

The  Chairman.  Would  or  not  the  people  co-operate  if  one  of  their 
own  citizens  were  appointed  an  officer  to  look  after  the  timber,  with 
power  to  grant  permission  to  cut  it  1 

Mr.  Hawley.  I  think  they  would  co-operate  with  any  one  appointed 
from  their  midst;  bnt  so  far  as  permission  is  concerned,  I  do  not  think 
it  is  necessary. 

The  Chairman.  In  the  mining  regions  they  can  cnt  timber  for  certain 
purposes ;  bnt  the  qnestiou  is  what  is  the  purpose  f 

Mr.  Hawley.  Yes.  The  United  States  attorney  for  the  last  four 
years  until  the  last  two  years  had  occasion  to  settle  tbe  laws  in  tbe 
courts — everything  affecting  timber. 

The  Chairman.  Would  you  advise  the  withdrawal  from  sale  of  tim- 
ber land  not  fit  for  agriculture  T 

Mr.  Hawley.  No;  I  would  advise  their  withdrawal  from  sale  in  cer- 
tain places,  and  in  other  localities  open  them  to  Bale,  allowing  the  par- 
ties to  acquire  title.  I  would  allow  certain  portions  tobe  purchased.  I 
notice  iu  my  experience  that  where  yon  denude  a  bill  by  a  stream  the 
stream  decreases  in  volume. 

The  Chairman.  It  decreases  in  summer  time. 

Mr.  Hawley.  It  goes  with  the  flood.  There  is  nothing  to  keep  tbe 
snow  back,  and  it  goes  down  the  valley. 

The  Chairman.  With  regard  to  the  subject  of  irrigation,  have  you 
given  any  thought  to  thatf 

Mr.  Hawley.  I  have  given  considerable  thought  to  the  matter. 

Tbe  Chairman.  To  what  extent  could  this  country  be  irrigated  t 

Mr.  Hawley.  I  would  rather  not  address  myself  to  figures ;  but  I 
think  the  figures  given  by  other  gentlemen  are  correct.  I  think  that 
between  a  third  and  a  fourth  of  the  land  of  the  Territory  could  be  irri- 
gated. 

The  Chairman.  The  Government  has  commenced  tbe  work  of  mak- 
ing surveys  for  the  purpose  of  ascertaining  what  amount  of  land  can  be 
irrigated  and  what  can  not  be,  designating  reservoir  sites,  and  cstimat- 
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iug  the  cost  of  constructing  li.ydrai.ilic  works,  etc.  We  have  hail  a  ]>retty 
good  general  statement  with  regard  to  handling  the  larger  streams, 
rivers,  and  creeks.  Now,  is  it  or  not  a  fact  that  if  these  surveys  were 
made  they  would  show  a  large  extent  of  country  that  could  be  entered 
upon  immediately  T 

Mr.  Hawley.  There  is  a  large  section  of  country  in  the  aggregate 
that  could  with  a  comparatively  small  expense  be  irrigated.  Take  the 
Lost  River  Valley.  A  reservoir  system  in  that  valley  to  hold  back  the 
water  that  otherwise  goes  to  waste — and  it  could  be  done  at  a  small  ex- 
pense— would  be  the  means  of  reclaiming  from  twenty  to  one  hundred 
thousand  acres  of  land. 

The  Chairman.  Are  there  places  where  a  thousand  or  two  or  three 
hundred  acres  of  land  could  be  reclaimed  from  small  streams  t 

Mr.  Hawley.  Yes;  there  are  places  of  that  kind.  Bat  take  an  en- 
terprise like  that  of  the  Lost  Kiver.  There  is  a  section  of  country  that 
has  not  been  mentioned.  It  is  in  Custer  County.  It  will  average  in 
arable  bind  5  miles  in  width.  The  Lost  Biver  sinks  in  a  lava  bed;  bnt 
at  the  head  there  is  a  large  body  of  water,  and  there  are  places  where 
it  could  be  collected  in  a  reservoir  to  irrigate  all  that  country.  There 
tbey  could  raise  vegetables  and  everything  of  that  kind.  But  the  men 
who  desire  to  go  in  and  make  settlements  are  poor  men,  and  although 
the  expense  seems  small  compared  with  the  amount  of  land  that  could 
be  irrigated,  yet  they  are  unable  to  enter  upon  the  work. 

The  Chairman.  Is  it  generally  too  expensive  for  them  to  obtain  the 
information  and  make  the  preliminary  surveys  1 

Mr.  Hawley.  It  would  be  to  make  preliminary  surveys,  unless  the 
Territory  did  it  or  the  General  Government.  Too  could  not  depend 
upon  those  settlers  doing  that. 

The  Chairman.  The  settlers  do  not  know  what  can  be  done,  and  they 
have  no  money  to  hire  surveyors  f 

Mr.  Hawley.  No  ;  when  they  see  water  running  in  a  stream  they 
know  how  to  turn  it  on  to  their  land;  but  when  it  comes  to  storing  water 
for  future  use,  that  is  another  matter. 

The  Chairman.  They  are  not  competent  to  consider  thatf 

Mr.  Hawley.  No. 

The  Chairman.  So  that  you  think  surveys  to  determine  those  mat 
ters  for  them  would  encourage  settlement  1 

Mr.  Hawley.  I  think  so. 

The  Chairman.  Independently  of  the  larger  enterprises  of  taking 
out  the  great  rivers  T 

Mr.  Hawley.  Yes;  the  great  rivers  like  Henry  Lake  will  make  a 
reservoir  that  will  cover  a  large  amount  of  land  that  would  be  on  the 
North  Fork.  I  have  an  idea  of  irrigation  that  I  would  like  to  give  to 
the  committee.  We  would  like  to  see  the  General  Government  take 
hold,  and,  if  possible,  construct  oar  reservoirs  and  canals  and  sell  the 
land  with  the  water  rights.  Bnt  whether  or  not  it  is  possible  to  carry 
on  such  a  system  of  irrigation,  as  I  understand  it,  is  in  doubt  Bnt 
whatever  aid  the  General  Government  can  give,  well  and  good.  If  they 
could  not  utilize  all  this  water  or  And  that  the  expense  is  too  great,  I 
would  suggest  to  the  committee  that  it  might  be  wise  for  Congress  to 
treat  the  arid  lands  of  this  country  in  the  same  manner  that  tbey  did 
the  Bwamp  and  overflowed  lands.  In  other  words,  if  they  would  give 
these  arid  lands  to  the  State,  and  let  the  State  work  out  its  own  salva- 
tion, it  would  be  wise.  But  if  Congress  is  unwilling  to  do  that,  instead 
of  goiug  on  and  making  appropriations  of  a  small  amonnt  of  money  and 
having  the  work  of  reclaiming  this  land  delayed  for  many  yeara,  let  it 
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give  to  the  State  the  right  under  proper  regulations  to  pat  water  on  to 
the  land  and  sell  the  land  to  actual  settlers. 


STATEMENT  OF  ALECK  DANSTIN,  07  BLACKPOOL 

The  Chairman.  Are  there  any  artesian  wells  in  your  vicinity  1 

Mr.  Danstin.  There  are  right  close  by,  a  little  south  of  Blackfoot,  in 
the  southern  part  of  the  coonty.     I  have  never  seen  them. 

The  Chairman.  Do  yon  know  how  much  water  they  flow  t 

Mr.  Danstin.  I  am  told  it  is  a  pretty  large  flow. 

The  Chairman.  Do  you  know  what  depth  they  went  in  boring  the 
well* 

Mr.  Danstin.  No. 

The  Chairman.  Do  you  know  anything  about  the  stratification 
through  which  they  went  1 

Mr.  Danstin.  No. 

The  Chairman.  Are  they  using  the  wells  for  farming  purposes  T 

Mr.  Danstin.  In  a  small  way;  not  a  large  piece. 

STATEMENT  OF  C.  J.  BASSETT. 

The  Chairman.  Have  you  any  information  which  yon  desire  to  give 
with  regard  to  artesian  wells  in  Bingham  County  f 

Mr.  Bassett.  I  have  seen  the  artesian  wells  of  which  Mr.  Danstin 
spoke,  at  Oxford,  Bingham  County. 

The  Chairman.  What  is  the  extent  of  the  wells  f 

Mr.  Bassett.  Mr.  Earkuees  has  on  his  land  four,  and  has  the  water 
running  over  about  20  acres  of  land.  There  is  about  20  inches  per  sec- 
ond of  flow,  and  he  irrigates  20  acres  of  land.  He  sunk  the  wells  for 
the  purpose  of  watering  his  stock,  he  having  a  large  stock  ranch  there. 

The  Chairman.  To  what  depth  did  he  go  for  water  1 

Mr.  Bassett.  Only  about  80  feet. 

The  Chairman.  They  flow  out  to  the  surface  f 

Mr.  Bassett.  Tesj  they  went  through  dry  land;  some  clay  and 
sand  and  gravel. 

FURTHEE  STATEMENT  OF  T.  A.  STARRH. 

Mr.  Stabrh.  The  leading  people  of  Cassia  County  have  for  a  long 
time  recognized  the  necessity  of  reservoirs.  They  would  be  of  great 
use  to  the  entire  community.  The  few  who  were  able,  however,  to  put  up 
money  to  make  surveys  did  not  feel  that  it  was  their  duty  to  do  so  for 
the  general  pnblic.  The  county  is  a  pretty  fair  sized  county  and  the 
different  locations  cover  a  number  of  places.  In  fact  the  head  of  each 
stream  has  places  where  reservoirs  could  be  built  and  some  of  them 
two  or  three  locations  along  the  stream.  The  general  business  of  the 
country  has  been  at  a  stand-still  on  account  of  the  water  question. 
Even  if  a  large  canal  were  made  down  Snake  River,  alter  it  was  com- 
menced it  would  take  some  three  or  four  years  to  complete. 

The  Chairman.  You  recognizethe  right,  if  yon  store  water  and  turn 
it  into  a  stream,  to  take  out  an  amonnt  below  f 

Mr.  Starrh.  That  seems  to  be  the  opinion  of  the  people  in  oar 
country.     In  fact,  we  have  two  reservoirs  in  oar  oounty,  but  each  one 
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of  them  was  wade  by  individuals  and  they  recognize  that  right— the 
right  to  draw  as  much  from  the  reservoirs  as  they  thought  they  had 
stored. 

The  Chairman.  There  will  probably  have  to  be  some  sort  of  local 
government  about  it- 
Mr.  Stabrh.  I  think  so ;  but  it  will  be  a  nice  question  to  settle,  for 
I  don't  think  it  is  a  question  that  yon  can  leave  to  every  one  to  settle 
for  himself. 

Tbe  Chairman.  Top  would  have  to  have  some  form  of  local  govern- 
ment about  it.  For  example,  you  would  need  to  have  a  water  master 
to  divide  tbe  water  ap  among  the  people  in  proper  proportions  and  at 
the  proper  tune  so  as  to  secure  an  economy  in  the  use  of  tbe  water. 

Mr.  Stabrh.  Yes.  Of  coarse  we  bare  not  enough  water  in  our 
county  to  enable  us  to  irrigate  all  our  laud.  Bnt  no  railroad  company 
hat*  bad  sufficient  inducement  to  come  in  there  to  cheapen  transporta- 
tion, and  that  bas  been  a  great  disadvantage. 

The  Chairman.  What  scheme  for  a  railroad  has  been  projected 
therel 

Mr.  Starrh.  There  was  one  that  was  projected  from  Salt  Lake  City  by 
some  eastern  firm  f  believe  in  connection  with  a  Montana  firm.  There 
was  an  original  survey  made  by  the  Union  Pacific  Railroad  Company 
across  Snake  Biver  somewhere  near  the  Park;  also  the  Denver  and  Bio 
Grande  Railroad  intended  coming  through  there,  but  was  prevented  by 
some  mouey  troubles. 

STATEMENT  OF  J.  C.  FOX  OF  CUSTEE  C0UHT7. 

The  Chairman.  What  is  your  occupation  J 

Mr.  Fox.  I  have  been  in  a  saw-mill.    I  am  now  in  a  mining  company. 

The  Chairman.  In  what  part  of  the  Territory  is  Cnster  County  t 

Mr.  Fox.  A  little  over  LOO  miles  northeast  from  here. 

The  Chairman.  Is  it  on  tbe  water-sbed  of  Snake  River ! 

Mr.  Fox.  No ;  on  that  of  the  Salmon  River. 

The  Chairman.  Is  irrigation  required  in  that  county  t 

Mr.  Fox.  Altogether. 

The  Chairman.  Will  you  state  how  that  county  is  situated;  about 
how  much  land  and  bow  much  water  it  hast 

Mr.  Fox.  Custer  County  is  a  new  county.  It  has  but  very  little  ir- 
rigation, and,  comparatively  speaking,  not  a  great  deal  of  farming  is 
done  compared  with  older  counties;  not,  for  instance,  compared  with 
this  county.  About  probably  one-fourth  of  tbe  county  is  capable  of 
growing  all  agricultural  products  that  are  raised  here. 

The  Chairman.  About  what  area  of  land  wonld  that  be ;  about  Uow 
many  acres  T 

Mr.  Fox.  1  should  think  there  are  probably  40  or  50  miles  in  length 
by  perhaps  5  miles  wide.  There  is  not  water  enough  there  to  irrigate 
all  that  land  unless  it  is  reservoired.  Of  course  there  could  be  reser- 
voirs made  there,  but  to  irrigate  the  whole  of  it  would  be  expensive. 
I  do  not  know  whether  there  wonld  be  water  enough  to  irrigate  the 
whole  of  it  even  if  it  were  stored.  There  is  water  enough  of  course  if  it 
could  be  all  retained,  but  it  could  not  be.  The  Salmon  River  is  quite 
a  large  stream  and  affords  alt  the  water  probably  that  is  necessary 
to  irrigate  both  Custer  and  Lemhi  Counties.  It  runs  through  both  of 
them  and  enters  into  the  Snake  River  at  Lewiston. 

Tbe  Chairman.  Is  there  much  land  that  can  be  cultivated  in  Lemhil 
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Mr.  Fox.  Yes,  a  great  deal.  I  am  not  so  familiar  with  it  an  Governor 
Sboup.  Probably  be  can  state  it  better  than  I  can.  Perhaps  the  re- 
port however  covers  it. 

The  Chaibhan.  1  think  the  report  is  pretty  fall  on  each  connty. 

Mr.  Fox.  It  is  not  very  full  on  our  connty.  There  is  probably  seven 
or  eight  times  more  land  there  that  can  be  cultivated  than  onr  report 
speaks  of.  The  gentleman  who  made  the  report  ia  well  qualified  to  make 
it  but  has  not  traveled  over  the  connty  very  much,  and  did  not  know  how 
nim-h  there  was.  There  are  60,000  or  60,000  acres  of  land  there  that 
would  make  good  arable  land.  We  are  somewhat  higher  there  than 
this  place.  Corn  is  not  raised  there  to  any  extent.  Tliey  sow  nothing 
there  except  what  grows  quickly.  The  greatest  portion  of  our  connty 
Is  mountainous,  and  the  principal  products  there  are  silver  and  lead. 

The  Chaibhan.  Ton  raise  good  crops  there  when  yon  do  irrigate,  do 
you? 

Mr.  Fox,  Excellent 

The  fin  airman.  The  same  kinds  that  are  raised  here  t 

Mr.  Fox.  Yes. 

The  Chaibhan.  Is  the  soil  goodt 

Mr.  Fox.  The  soil  is  very  good.  Probably  the  soil  is  quite  as  good 
as  the  soil  here.  I  think  tbey  use  the  same  crop  and  the  same  ground 
for  three  or  four  or  five  years.  After  that  F  think  it  would  not  raise  as 
good  a  crop  as  it  would  have  formerly. 

The  Chaibhan.  Have  you  seen  that  tried  t 

Mr.  Fox.  Yes ;  I  have  a  ranch  there  and  have  raised  50  or  GO  bushels 
to  the  acre  of  oats.  It  has  been  in  oat*  for  four  or  five  years  now,  and 
it  does  not  raise  quite  so  much  to  the  acre  as  when  we  first  took  it  up. 
Of  120  acres,  20  acres  of  it  was  wheat,  and  it  averaged  CO  bushels  to  the 
acre  all  around. 

Senator  Jones.  Was  that  on  the  first  crop  T 

Mr.  Fox.  Yes. 

Senator  Jones.  Have  yon  produced  other  wheat  crops  afterward 
from  itt 

Mr.  Fox.  Yea;  this  was  an  average  of  wheat  and  oats  together.  The 
wheat  of  course  was  not  as  good  as  the  oats.  The  wheat  was  38  bnsbels, 
I  think,  the  first  year,  and  the  oats  were  over  60.  The  frost  came  the 
first  year  about  the  20th  of  August.  We  had  not  got  the  water  on  the 
crop  early  enough,  and  so  it  did  not  get  quite  ripe. 

Senator  Jones.  What  have  you  made  in  wheat  the  other  years  t 

Mr.  Fox.  About  40  bushels. 

Senator  Jones.  There  is  no  decrease  in  the  crop,  then,  since  the  first 
year! 

Mr.  Fox.  Not  generally.  Tbey  do  not  generally  sow  wheat  so  much 
in  succession  to  itself  as  they  do  oats.  I  want  to  state  here  that  not 
an  acre  of  land  in  Custer  County  has  been  surveyed,  and  many  are 
holding  more  land  there  than  they  would  hold  if  it  were  surveyed. 

The  Chaibhan.  Do  yon  think  a  survey  which  would  direct  the  set- 
tlers wbere  to  find  water,  etc.,  would  be  of  usel 

Mr.  Fox.  Yes ;  it  certainly  wonld  be  of  great  benefit.  But  nnless 
the  land  is  surveyed  so  that  it  can  be  takr n  up  in  smaller  quantities, 
men  will  hardly  know  what  is  then-.  Of  conrse,  at  present  the  right 
is  but  a  squatter's  right,  but  some  haw  taken  op  land  under  the  desert- 
land  act. 
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STATEMENT  07  FRAHK  BIBLETT,  OF  ALBI01 

The  Chairman.  In  what  part  of  the  Territory  do  yon  reside! 

Mr.  Biblett.  The  south-central  part ;  Cassia  County. 

lite  Chairman.  Near  the  Nevada  line! 

Mr.  Biblrtt.  Yen ;  Nevada  and  Utah  bound  us<on  the  south. 

The  Chairman.  What  is  your  occupation! 

Mr.  Riblett.  1  am  a  civil  engineer. 

The  Chairman.  Have  yon  been  engaged  in  the  business  of  survey- 
ing lands  and  water-ditches  in  your  county  ! 

Mr.  Biblett.  Yes. 

The  Chairman.  For  bow  long! 

Mr.  Biblett.  A  little  over  ten  years. 

The  Chairman.  Will  yon  describe  the  character  of  the  country  in 
Cassia  County  ! 

Mr.  Rielktt.  We  have  a  very  large  area  of  valley  lands.  The  prin- 
cipal valleys  are  those  of  the  Baft  Biver,  the  Goose  Creek,  and  the 
Salmon  Biver. 

The  Chairman.  Then  yon  have  a  Salmon  Biver  there  ! 

Mr.  Biblett.  It  is  called  sometimes  Salmon  Biver  and  sometimes 
Salmon  Creek.    It  enters  iuto  the  neighborhood  of  the  Salmon  Falls. 

The-C-HAiBMAN.  Do  any  of  those  streams  rise  over  in  Nevada  or 
Utah! 

Mr.  Riblett.  Yes,  some  of  the  heads  of  them  are  in  Nevada  and  some 
in  Utah. 

The  Chairman.  Is  there  much  average  land  in  your  county! 

Mr.  Biblett.  1  should  judge  that  in  these  large  valleys  there  would 
be  found  over  a  million  acres  in  that  county,  and  probably  500,000  acres 
more  on  the  higher  lands. 

The  Chairman.  How  much  of  it  can  be  irrigated  1 

Mr.  Ribleit.  At  least  1,000,000  acres. 

The  Chairman.  Explain  how  you  wonkl  irrigate  a  million  acres  there. 

Mr.  Riblett.  The  flood  volume  of  the  streams  of  Cassia  County  would 
furnish  water,  if  properly  reservoired,  for  the  irrigation  of  probably 
500,000  acres.  A  canal  from  Snake  Biver  would  cover  700,000  acres, 
and  200,000  acres  covering  these  reservoirs  would  be  under  the  beruoa 
of  the  canal  from  Snake  Biver. 

The  Chairman.  To  what  extent  could  settlers  go  upon  it  and  by 
uniting  bring  in  their  own  ditches,  providing  the  surveys  were  made  to 
give  them  information  1 

Mr.  Biblett.  I  think  only  to  a  very  limited  extent.  They  would  hav« 
to  have  assistance  either  from  capital  or  from  some  other  source. 

The  Chairman.  Are  the  enterprises  already  there  expensive,  or  are 
they  some  cheap  enterprises  T 

Mr.  Riblett.  They  are  cheap  compared  with  the  land  they  would 
cover,  but  of  great  magnitude  after  all. 

The  Chairman.  You  mean  they  are  cheap  per  acre! 

Mr.  Biblett.  Yes ;  they  are  cheap  per  acre. 

The  Chairman,  nave  you  ever  estimated  how  much  it  would  costte 
irrigate  the  million  acres  you  spoke  of! 

Mr.  Riblett.  I  should  judge  *5,000,000. 

The  Chairman.  How  much  would  it  be  worth  after  it  was  irrigated! 

Mr.  Riblett.  About  $30  an  acre. 

The  Chairman.  Ib  it  good  land  ! 

Mr.  Riblett.  The  best  of  land. 
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The  Chairman.  Dues  it  raise  fruit  also'! 

Mr.  Riblett.  Yes:  I  have  seen  some  fine  peaches  raised  in  that 
county.     AIL  the  hardy  fruits  can  be  raised  in  that  county. 

The  Chairman.  How  is  it  in  the  southern  part,  where  Utah  and  Ne- 
vada joint 

Mr.  Kiblett.  tt  is  more  mountainous  there. 

The  Chairman.  Have  yon  been  much  into  Utah  and  Nevada  oppo- 
site Oansia  County  1 

Mr.  Riblbtt.  Yea. 

The  Chairman.  What  kind  of  country  bave  they  there! 

Mr.  Eiblett.  I  have  never  been  in  the  valleys  much,  bnt  I  have  been 
in  the  mountains  on  the  borders  of  Cassia  County. 

The  CHAIRMAN.  Are  the  mountains  high  there! 

Mr.  Riblett.  They  vary.  Some  of  the  streams  are  on  the  low  table- 
lands and  some  are  in  the  mountains,  (loose  Creek,  for  instance,  has  a 
very  extensive  water-shed  of  about  1,000  square  miles. 

The  Chairman.  Is  that  in  Nevada  1 

Mr.  Riblett.  Partially  in  Nevada  and  partially  in  Utah.  The  depth 
of  snow  on  this  water-shed  is  estimated  by  trappers,  hunters,  and  stock 
men  at  from  3  to  4  feet. 

The  Chairman.  I  have  heard  of  a  white  sage-brush  plain  in  that  re- 
gion where  people  winter  stock.     Is  that  in  your  county! 

Mr.  Riblett.  We  have  several  sage  plains. 

The  Chairman.  The  one  I  refer  to  is  that  to  which  a  good  deal  of 
stock  has  been  sent  from  Elko,  and  further  I  was  told  it  was  in  Idaho 
or  Utah. 

Mr.  Riblett.  I  do  not  know  of  any. 

The  Chairman.  Does  it  destroy  sage-brash  to  feed  it  off! 

Mr.  Riblett.  It  has  done  so  in  onr  county.    Sheep  will  destroy  it. 

The  Chairman.  This  enterprise  involving  $5,000,000  is  not  all  one 
enterprise,  I  presume,  but  would  involve  a  good  many  enterprises  T 

Mr.  Riblett,  I  am  speaking  of  a  grand  system  of  reservoirs  and 
canals  taking  in  the  volume  of  the  small  streams,  and  a  canal  from 
Snake  River. 

The  Chairman.  Could  you  divide  it  up  so  as  to  let  us  see  what  would 
be  the  least  expensive  scheme  T 

Mr.  Riblett.  Some  would  cost  only  $2  or  $3  an  acre. 

The  Chairman.  How  much  would  it  cost  in  the  aggregate  for  some 
of  your  easy  schemes  f 

Mr.  Riblett.  I  will  mention  one— Goose  Creek.  There  is  a  basin 
there  that  is  900  acres  in  extent;  that  can  be  covered  with  about  100 
feet  of  water  by  a  dam  100  feet  wide  at  the  bottom  and  200  feet  at  the 
top  and  140  feet  high. 

The  Chairman.  What  would  be  the  expense  of  that! 

Mr.  RIBLETT.  Not  to  exceed  $100,000. 

The  Chairman.  How  much  land  would  it  cover! 

Mr.  Riblett.  At  least  40,000  acres. 

Tbe  Chairman.  That  would  be  about  $2.50  an  acre. 

Mr.  Riblett.  Yes. 

The  Chairman.  Is  the  land  iu  your  county  mostly  public  land  ! 

Mr.  Riblett.  Yes. 

The  Chairman.  There  are  no  railroad  grants  in  it,  are  there! 

Mr.  Riblett.  I  think  there  is  a  very  little  in  tbe  southeast  corner — 
Central  Pacific  lands. 

The  Chairman.  Yoc 
occur  to  yon,  that  will  be  useful  in  their  inquiry. 
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Mr.  Kiblett.  1  might  say  that  the  flood  volume  of  Cassia  County 
would  not  be  less  than  four  or  five  thousand  million  cubic  feet,  if  prop- 
erly stored.  I  am  not  stating  these  figures  at  random.  I  have  been  a 
witness  in  water  suits,  and  have  had  occasion  to  measure  this  sort  of 
thing. 

The  Chairman.  Have  yod  heard  of  any  efforts,  by  suits,  to  measure 
water,  to  see  whether  the  parties  had  enough  1 

Mr.  Kiblett.  Not  yet.  The  matter  to  some  extent  may  be  litigated 
at  the  next  term  of  court. 

The  Chairman.  Colorado  passed  a  law  requiring  the  district  attorney 
to  bring  suits  on  each  stream  and  make  all  parties  parties  to  the  rec- 
ord who  claim  water,  so  as  to  make  them  prove  up  the  date  of  location 
and  the  quantity  appropriated.  Then  a  schedule  was  made  and  those 
making  new  appropriations  were  required  to  make  a  record  of  it,  and 
then  a  water-master  was  appointed  to  distribute  it  according  to  priority. 
You  have  not  yet  anything  of  that  kind  in  Idaho,  have  you  f 

Mr.  Kiblett.  No.  I  wonld  like  to  say  that  for  about  nine  years  an 
association  of  citizens  of  Cassia  and  Logan  Counties  has  been  investi- 
gating the  project  of  turning  the  waters  of  Snake  Kiver  at  Story's 
Ferry  for  the  irrigation  of  lands  in  Logan  and  Cassia  counties.  This 
scheme,  if  carried  out,  will  irrigate  at  least  85,000  acres  in  Logan 
County  and  15,000  acres  in  Cassia  County.  The  85,000  acres  in  Logan 
Connty  are  nnsurveyed,  and  in  order  to  procure  capital  iu  furtherance 
of  this  project  and  for  the  benefit  of  Logan  Connty,  it  wonld  be  neces- 
sary for  this  land  to  be  surveyed  by  the  Government,  and  in  connection 
with  other  lands,  in  case  it  can  he  found  that  the  canals  cau  be  extended 
farther,  to  see  if  more  land  can  not  be  covered  in  both  counties. 

The  Chairman.  I  presume  if  the  Government  goes  on  with  this  policy 
of  ascertaining  what  lands  can  be  irrigated  and  what  not,  it  will  have 
the  irrigable  lands  all  surveyed.  The  settlers  can  not  do  that  very 
well. 

Mr.  Kiblett.  There  are  a  great  many  other  lands  in  Cassia  Connty 
which  should  be  surveyed.  The  appropriations  seem  to  have  been  in- 
sufficient. Id  regard  to  the  exhaustion  of  Snake  River,  it  has  been 
shown  practically  in  the  experience  of  Cassia  County  that  water  can  be 
used  for  irrigation  and  it  will  rise  again  farther  down  the  stream  by 
percolation,  and  can  be  so  used  several  times  in  succession,  I  do  not 
think  that  if  the  entire  water  of  the  Snake  Kiver  were  turned  into 
Bingham  County  it  would  make  any  difference  in  the  volume  in  Cassia 
County. 

The  Chairman.  If  there  was  not,  the  storage  system  wonld  make  it 
all  right,  at  any  rate,  would  it  notf 

Mr.  Kiblett.  Yes ;  because  I  think  that  during  high  water  there  are 
not  less  than  60,000  second-feet  in  Snake  Kiver.  We  measured  it  on 
the  22d  of  July  at  Storey's  Ferry ;  as  near  as  we  could  estimate  it  there 
were  about  5,500  second-feet  at  extreme  low  water.  The  river  is  lover 
than  it  has  been  for  twenty-five  years,  and  was  at  least  14  feet  below 
ordinary  high-water  mark  and  nearly  17  feet  below  the  maximum  high- 
water  mark.  So  there  would  probably  be  at  least  50,000  second-feet. 
In  regard  to  the  arable  laud  of  Cassia  County  at  least  one-half  ranges 
from  4,000  to  4,500  feet.  Some  will  be  more  and  some  less.  To  more 
fully  show  the  character  of  Goose  Creek  Valley  I  will  state,  and  with- 
out, I  think,  danger  of  contradiction,  that  at  least  160,000  acres  in  the 
valley  can  Deselected  in  which  there  would  not  be  160  acres  of  waste 
land. 

The  Chairman.  The  land  is  fertile? 
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Mr.  Riblett.  Extremely  so.  Let  me  make  one  other  statement.  I 
was  in  a  field  of  volunteer  wheat,  wheat  that  tod  over  from  the  previous 
year,  wheat  that  Bowed  itself  so  to  speak  ;  of  that  there  were  about  8 
acres,  and  that  will  average  when  it  is  thrashed  at  least  100  bushels  to 
the  acre,  as  estimated  by  careful  farmers.  The  field  has  been  cropped 
for  six  or  eight  years. 

The  Chairman.  Does  it  produce  good  crops  every  year  1 

Mr.  Biblett.  I  will  not  say  that  tbat  is  an  average,  but  it  shows  what 
is  done  sometimes. 

The  Chairman.  The  land  is  irrigated,  is  it  t 

Mr.  Biblett.  Yes. 


8TATEMEHT  OF  JOSEPH  A.  CLARK,  OF  EAGLE  ROCK. 

The  OHAntMAN.  Eagle  Bock  is  on  the  Snake  Bivert 

Mr.  Clare.  Yes. 

The  Chairman.  Have  yon  given  any  attention  to  irrigation  1 

Mr.  Clark.  Yes. 

The  Chairman.  Have  you  been  engaged  as  an  engineer  in  making 
surveys  for  irrigation  I 

Mr.  Clark.  Yes. 

The  Chairman.  What  do  yon  say  as  to  the  facilities  for  irrigation 
and  what  as  to  the  laud  needing  irrigation  in  yoar  county  1 

Mr.  Clare.  The  facilities  are  first  class  and  the  land  is  also  first  class. 

The  Chairman.  How  much  land  have  yon  in  your  county  that  is  sus- 
ceptible of  irrigation  f 

Mr.  Clark.  1  understand  it  is  reported  here  to-day  as  something  over 
2,000,000  acres.  I  am  not  so  well  acquainted  with  the  county  as  with 
my  own  neighborhood. 

The  Chairman.  Iu  the  neighborhood  of  Eagle  Bock  how  much  land 
is  there  tbat  can  be  irrigated  by  one  system  1 

Mr.  Clark.  We  have  now  about  five  townships  under  one  irrigating 
system. 

The  Chairman.  That  is  a  little  over  100,000  acres  1 

Mr.  Clare.  Yes. 

The  Chairman.  What  stream  do  you  irrigate  from  t 

Mr.  Clare.  From  Snake  River. 

The  Chairman.  What  will  be  the  expense  per  acre  to  irrigate  five 
townships  t 

Mr.  Clare.  We  estimate  it  from  $3  to  $5,  bnt  that  is  probably  a 
little  over  the  real  cost. 

The  Chairman.  It  will  cost  then  some  $300,000  or  $400,000  to  con- 
struct the  ditch  1 

Mr.  Clare.  Yes;  to  irrigate  that  land. 

The  Chairman.  What  would  be  your  plan  t  Would  yon  ditch  from 
Snake  Kiverl 

Mr.  Clare,  We  have  bead-gates  directly  in  the  river,  and  take  the 
water  out  in  canals  that  are  about  30  feet  wide  at  the  bottom. 

The  Chairman.  You  do  not  find  it  necessary  to  build  any  dams  in 
the  river.  You  put  your  head-gates  in  and  take  it  out  at  the  level  of 
the  flow  f 

Mr.  Clark.  This  in  the  first  year  we  have  had  to  do  that.  Hereto- 
fore the  water  has  been  sufficient  to  take  it  out  without  adam. 

The  Chairman.  You  have  had  to  dam  it  this  year  1 

Mr.  Clark.  Yes. 
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The  Chairman.  la  there  a  rook  bottom,  so  t  hut  you  have  no  difficulty 
in  making  datnst 

Mr.  Clark.  We  make  tbem  without  much  trouble,  bat  the  proba- 
bility is  that  if  these  dry  years  continue  very  long,  it  will  be  necessary 
to  make  permanent  dams,  unless  we  go  higher  np  or  lower  our  works. 

The  Chairman.  1b  it  productive  land — the  laud  in  these  five  town- 
ships. 

Mr.  Claek.  Yes. 

The  Chairman.  What  is  its  character  t 

Mr.  Clark.  It  is  clay  loam,  sandy  somewhat,  and  bears  sage-brush. 

The  Chairman.  Is  it  strong  landf 

Mr.  Clark.  Strong  land  1    Yes. 

The  Chairman.  Is  there  basaltic  or  lava  rock  below  t 

Mr.  Clark.  A  portion  of  it  is  lava,  so  that  we  can  not  get  good  wells. 
Then  another  portion  of  it  is  not,  and  there  we  get  very  good  water. 

The  Chairman.  How  do  you  find  the  soil  t  l>o  you  and  it  equally 
irrigable  where  the  lava  rock  is  near  the  surface  f 

Mr.  Clark.  I  think  so. 

The  Chairman.  The  water  wastes  on  account  of  its  fractured  condi- 
tion, does  it  t 

Mr.  Clark.  Yes. 

The  Chairman.  Is  it  fractured  very  much,  so  that  the  water  perco- 
lates down  through  it! 

Mr.  Clark.  1  do  not  think  there  is  a  great  deal  of  loss  in  that  way. 

The  Chairman.  You  have  beard  the  testimony  here.  State  any  facts 
that  you  wish  the  committee  to  know. 

Mr.  Clark.  I  have  been  an  interested  listener.  I  think  it  likely  that 
we  shall  have  to  have  reservoirs  on  the  river  in  order  to  keep  the  supply. 
The  canals  under  construction,  if  they  were  all  fixed  up  at  present,  would 
take  pretty  nearly  all  of  the  water  out  of  the  river,  and  it  would  be 
consumed  in  that  valley  and  farther  down.  I  think  it  likely  in  an  or- 
dinary year  the  canals  now  constructed  would  exhaust  Snake  River 
through  the  ordinary  irrigating  season,  but  if  reservoirs  could  be  made 
on  the  upper  waters  that  difficulty  would  be  avoided. 

The  Chairman.  Are  you  familiar  with  the  headwaters  1 

Mr.  Clark.  I  have  been  50  or  60  miles  above  the  bead-gate.  I  have 
not  been  to  the  lake  spoken  of,  but  I  am  satisfied  that  the  opportunities 
for  storage  are  there. 

The  Chairman.  Can  you  tell  us  anything  more  in  regard  to  your 
country  t 

Mr.  Clark.  No  ;  I  think  not.  It  is  a  new  country,  and  we  have  no 
fruit-bearing  trees  there  yet.  I  think  it  is  about  1,500  feet  higher,  per- 
haps, than  this  place.    But  the  smallest  trees  are  not  yet  a  success. 

The  Chairman.  As  far  as  vegetables  are  concerned,  are  they  a  suc- 
cess t 

Mr.  Clark.  Yes ;  our  county  fairs  hare  been  a  great  success,  and  the 
vegetables  there  are  very  good. 

The  Chairman.  Are  there  many  places  where  the  settlers  could  irri- 
gate by  themselves  by  a  combination  of  a  few  farmers  1 

Mr.  Clark.  Tbat  is  the  irrigation  that  is  being  done  mainly  iu  our 
Territory.    There  is  no  foreign  capital  doing  it. 

TheCHAiRMAN.  There  is  no  water  taken  out  to  be  sold  t 

Mr.  Clark.  No.  Opportunities  are  offered  for  a  ranchman  to  go  and 
take  as  much  water  as  his  land  will  need. 

The  Chairman.  Do  you  say  you  are  irrigating  now  100,000  acres 
there? 
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Mr.  Clark.  There  are  100,000  acres  nailer  the  caual,  hut  it  has  not  all 
produced  yet. 

The  Chairman.  You  mean  the  water  is  so  arranged  that  it  can  be  put 
on  all  that  acreage  1 

Mr.  Clark.  Yes,  and  counting  a  miner's  inch  for  two  acres  the  com 
pany  is  stocked  for  about  40,000  acres,  bat  we  are  enlarging  these  canals 
every  year,  and  expect  to  reach  100,000  acres. 

The  Chairman.  Bat  yon  have  not  got  water  yet  for  100,000t 

"Mr.  Clark.  So,  There  are  close  ou  to  40,000  in  cultivation  in  that 
valley. 

The  Chairman.  They  are  using,  then,  about  all  the  water  that  the 
ditch  will  afford  f 

Mr.  Clark.  Yes. 

The  Chairman.  How  much  per  acre  has  it  cost  to  construct  these 
works  op  to  this  timet 

Mr.  Clark.  It  has  cost  altogether  about  4100,000. 

The  Chairman.  That  will  be  about  92.60  an  acrel 

Mr.  Clark.  Yes. 

The  Chairman.  Does  that  mean  the  main  ditches  alone,  or  does  it 
include  the  side  ditches! 

Mr.  Clark.  The  main  ditches. 


STATEMENT  07  E.  C.  HELFRICH,  OF  LAX  AS  COUHTY. 

The  Chaibman.  What  is  your  occupation  t 

Mr.  Urlfrioh.  General  merchandise. 

The  Chairman.  On  the  water-shed  of  the  Snake  River  t 

Mr.  Helfbich.  Yes. 

The  Chairman.  What  rivers  have  you  running  through  it! 

Mr.  Helfrich.  The  Snake  River  and  the  South  Boise\  Water  is 
taken  from  the  South  Boise. 

The  Chairman.  Has  there  been  any  water  taken  out  from  the  Snake 
Rivert 

Mr.  Helfrich.  No. 

The  Chairman.  Is  there  any  irrigation  in  the  county  1 

Mr.  Helfrich.  There  is  not  an  irrigating  ditch  in  the  county. 

The  Chairman.  What  do  the  people  do ! 

Mr.  Helfrich.  Up  to  this  season  they  have  depended  upon  the  little 
creeks  that  come  in  the  little  breaks  of  the  mountains.  They  are  all 
hay  ranchers.  There  is  not  a  farmer  among  them.  No  farming  is  done 
there. 

The  Chairman.  Do  the  sheep  or  cattle  men  own  the  lands  1 

Mr.  Helfrich.  No;  it  is  public  land. 

The  Chairman.  Is  it  well  adapted  for  farming  1 

Mr.  Helfrich.  Yes.      , 

The  Chairman.  Could  water  be  got  on  the  land  by  reservoirs  t 

Mr.  Helfbich.  To  a  limited  extent. 

The  Chairman.  If  that  could  be  done  it  would  make  some  good 
farms,  would  it  not  1 

Mr.  Helfbich.  Yes, 

The  Chairman.  That  would  be  higher  up,  or  around  the  foot-hills, 
I  suppose  T 

Mr.  Helfrich.  Yes. 

The  Chairman.  As  to  the  rest,  how  is  it  f 

Mr.  Helfrich.  There  would  not  be  enough  coming  from  the  Snake 
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River  to  cover  the  tributaries  to  it  The  South  BoiwS  drain  a  away  the 
whole  mountain  system,  and  the  creeks  are  just  this  side'of  South 
Boise  River,  so  that  they  have  to  take  the  leavings. 

The  Chairman.  W  hat  amount  of  arable  land  have  you  in  the  county  T 

Mr,  Helfeich.  About  220,000  acres. 

The  Chairman.  Have  you  ever  had  an  estimate  made  as  to  what  it 
would  cost  to  bring  water  on  itt 

Mr.  Helfeich.  We  made  an  estimate  for  a  storage  reservoir  two 
yeare  ago.    That  was  supposed  to  cost  about  $6,000. 

The  Chairman.  That  would  be  a  good  enterprise,  would  it  not,  for 
the  fanners  I 

Mr.  Helfeich.  Yes;  but  it  would  be  of  no  use  this  season. 

The  Chairman.  Was  the  water  a  total  failure  this  year! 

Mr.  Helfeich.  Yes. 

The  Chairman.  How  long  have  you  been  in  this  valley  1 

Mr.  Helfeich.  About  seven  years. 

The  Chairman.  And  is  that  the  first  failure  yon  have  seen  t 

Mr.  Helfeich.  Yes,  the  first  complete  failure.  There  are  two  ranches 
in  the  connty  that  have  natural  wells  or  springs.  Their  owners  have 
succeeded  in  raising  regular  crops  this  year  just  as  if  there  was  no 
trouble.  They  will  make  4  tons  of  alfalfa.  2  tons  to  each  cutting.  1  do 
not  think  the  county  this  year  will  turn  out  more  than  8,000  tons  of  hay, 
when  we  ought  to  turn  out  12,000  or  15,000.  We  have  a  fine  orchard  on 
one  of  the  ranches,  but  we  have  not  water  to  irrigate  it  with. 

The  Chairman.  Until  Snake  River  is  turned  f 

Mr.  Helfeich.  Until  Snake  River  is  turned. 

The  Chairman.  Did  you  say  you  had  an  estimate  made  to  see  what 
it  would  cost  to  take  Snake  River  out  there  t 

Mr.  Helfrich.  No;  but  we  had  an  estimate  made  ou  the  South 
Boise,  to  take  that  out ;  and  it  would  have  to  be  by  tunnel.  That  would 
cost  about  9120,000. 

The  Chairman.  Is  there  enough  water  there  for  irrigation  purposesT 

Mr,  Helfrioh.  Not  nnless  we  stored  it.  If  we  took  it  oat,  there 
would  be  none  for  down  here. 


STATEMENT  OF  M.  H.  ADAMS,  OF  CAMAS. 

The  Chairman.  What  is  your  occupation  1 

Mr.  Adams.  Raising  cay  uses  and  calves,  cattle  and  bay. 

The  Chairman.  Is  there  any  irrigation  in  your  county  t 

Mr.  Adams.  Yes,  when  we  have  water. 

The  Chairman.  What  stream  do  you  irrigate  from! 

Mr.  Adams.  Camas  Creek,  Bingham  County. 

The  Chairman.  Of  what  is  that  a  tributary  » 

Mr.  Adams.  It  loses  itself  to  the  desert,  and  rises  in  the  range  of 
lakes  between  the  Idaho  line  and  Montana. 

The  Chairman.  Could  it  be  increased  by  reservoirs  f 

Mr.  Adams.  Yes ;  that  is  all  we  need  in  our  country.  We  have  a 
natural  fall,  and  plenty  of  ditches.  I  have  ditches  to-day,  but  no  water 
to  put  in  them. 

The  Chairman1.  Have  you  examined  the  country  above  to  see  what 
chances  there  are  to  save  the  water  T 

Mr.  Adams.  Yes. 

The  Chairman.  What  are  the  chances  generally  1 

Mr.  Adams.  Forty  miles  above  me  is  what  is  called  the  Camas  Mewl- 
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ows ;  next  to  tbe  base  of  the  mountains  it  is  level,  and  when  it  breaks 
through  there  it  comes  through  the  canon  and  runs,  about  40  miles  be- 
fore it  comes  to  the  town  of  Camas. 

The  Chairman.  Is  that  valley  level  enough  bo  that  a  dam  could  be 
made  so  as  to  cover  a  large  portion  of  it  J 

Mr.  Adams.  Half  a  township,  very  conveniently.  The  situation  of 
our  country  is  this :  We  have  two  rivers  there,  the  Big  Lost  Biver  and 
the  Little  Lost  Hiver,  Birch  Greek,  Medicine  Lodge,  and  tbe  Camas. 
All  those  streams  have  their  rise  of  water  from  the  mountains  along 
the  line.  They  all  sink  in  the  desert.  None  of  them  come  .forth  in  the 
Snake  Biver  at  all. 

The  Chairman.    Are  there  opportunities  on  all  of  them  for  storage  t 

Mr.  Adams.  On  every  one  of  them ;  plenty  of  opportunities.  The  al- 
titude of  those  mountains  is  from  7,000  to  8,000  teet,  and  that  altitude 
is  not  high  enough  to  hold  snow.  In  the  season  of  the  year  when  we 
are  in  need  of  water  it  is  gone.  The  Lost  Biver  will  flow  a  good  deal 
of  water  in  the  spring,  but  by  July  it  is  gone. 

The  Chairman.  Is  that  land  good  land  t 

Mr.  Adams.  Very  good  land.  1  have  ranched  a  little  there  for  the 
last  five  or  six  years.  My  vegetables  and  oats  are  equal  to  any  I  have 
ever  seen  here.  We  are  4.800  feet  in  altitude.  It  is  not  so  good  for 
fruit,  but  all  cereals  and  vegetables  grow  as  well  as  tbey  do  here. 

The  Chairman.  How  much  land  could  be  brought  under  cultivation 
in  that  valley  if  you  had  a  proper  storage  system  1 

Mr.  Adams.  Along  the  Camas  and  the  Lost  Biver  it  is  from  one  to 
the  other  a  distance  of  60  miles  across.  There  is  plenty  of  land,  and  it 
is  all  productive  if  it  had  water. 

Senator  Jones.  How  does  the  water  disappear  from  these  rivers  that 
you  call  tbe  Lost  Bivefs  1 

Mr.  Adams.  It  runs  right  into  the  lavas,  and  keeps  sinking.  In  the 
Big  Lost  Biver  it  runs  down  on  the  canons  and  alter  a  while  it  is  all 
exhausted.  It  seems  as  though  this  water  in  the  Lost  Biver  lost  itself 
in  these  lavas  and  breaks  out  again  somewhere  else.  Undoubtedly  the 
lava  is  above  the  sand  and  lime.  That  whole  country  is  oue  system  of 
storage,  and  has  no  connection  with  any  other  part  of  the  country. 

STATEMKHT  OP  W.  B.  AIXEH,  07  SHOSHONE. 

The  Chairman.  How  long  have  you  resided  at  Shoshone  1 

Mr.  Allen.  About  Ave  or  six  years.  It  is  in  the  heart  of  a  desert, 
if  there  is  a  desert.  This  is  in  the  very  central  portion  of  the  lava 
beds,  yet  in  our  county  we  have  over  1,000,000  acres  of  good  arable 
land. 

Senator  Jones.  How  large  is  Logan  County  1 

Mr.  Allen.  There  are  about  one  hundred  and  fifty  townships,  which 
would  be  3,760,000  acres  of  land. 

The  Chairman.  In  the  portion  of  the  lava  beds  that  yon  do  not  cul- 
tivate, the  lava  is  on  top  f 

Mr.  Allen.  Yes ;  and  there  it  is  broken  in  such  a  way  that  a  canal 
could  not  be  cut  through  to  any  great  distance.  Following  the  general 
course  of  the  Snake  Biver  in  the  northeastern  section  of  Idaho  Terri- 
tory, where  it  rises  in  Yellowstone  Park,  there  is  a  great  deal  of  fall. 
Lying  on  the  north  side  of  Snake  Biver  are  the  lava  beds.  Tbe  Oregon 
Short  Line  enters  tbe  county  at  the  American  Falls  and  comes  due 
west.    Tbe  land  is  largely  devoted  to  grazing  at  the  present  time. 
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Tbe  Chairman.  Have  you  irrigated  some  in  yonr county! 

Mr.  Allen.  We  have.  About  2  per  cent,  of  oar  available  agricult- 
ural lands  are  under  cultivation.  Camus  1'mirie  is  a  level  stretch  of 
valley  or  meadow  laud  about  12  or  15  miles  in  width  and  from  45  to  55 
miles  long;  that  is  on  the  northern  side  of  the  county.  That  in  led  by 
a  number  of  little  streams  going  from  Camas  Range  or  Wood  River 
Range,  and  leads  that  valley,  which  does  not  require  so  much  irriga- 
tion. 

The  Chairman.  Are  these  streams  exhausted  so  far  as  irrigation  is 
concerned  1 

Mr.  Allen.  Yes;  they  are. 

The  Chairman.  Could  you  increase  the  irrigation  by  storage  reser- 
voirs. 

Mr.  Allen.  Yes.  Our  theory  has  been  that  we  were  unable  to  get 
further  in  tbe  way  of  irrigation  exct])t  by  aid  from  the  Government  or 
from  large  capital.  1  have  beeu  working  to  secure  the  unity  of  the 
whole  people  of  the  Territory  for  that  purpose.  We  hope  to  convince 
your  committee  that  Idaho  has  capacity  of  soil  and  climate  and  pro- 
duction to  become  a  great  State.  The  proposition  is  that  we  are  almost 
helpless  without  other  aid. 

The  Chairman,  So  far  as  tbe  State  question  is  concerned,  it  depends 
more  on  what  you  all  want  thau  on  what  we  want. 

Mr.  Allen.  We  will  be  able  to  convince  you  all  in  regard  to  that  by 
next  winter. 

Senator  Jones.  What  benefit  wonld  statehood  confer  on  you  in  re- 
gard to  irrigation  t 

Mr.  Allen.  As  a  Territory  we  have  not  the  means  to  issue  bonus, 
whether  for  the  State  or  the  county,  to  support  a  system  of  irrigation. 

Senator  Jones.  Do  you  think  the  State  would  do  it  if  it  were  a 
State! 

Mr.  Allen.  1  have  visited  every  section  of  the  Territory  and  have 
made  a  careful  study  of  this  question,  and  was  one  of  the  first  to  agi- 
tate it  and  to  endeavor  to  get  this  work,  of  our  local  committee  dene. 
I  am  fully  convinced  that  if  it  is  given  into  the  charge  of  the  State  it 
will  be  carried  out  faithfully  and  systematically.  Otherwise  we  should 
have  to  depend  on  the  General  Government  to  cultivate  and  irrigate 
this  whole  agricultural  region. 

The  Chairman.  Have  you  ever  had  an  estimate  as  to  the  cost  of 
irrigating  this  body  of  land  that  you  speak  of  T 

Mr.  Allen.  Tbe  estimates  run  different  in  different  localities. 

The  Chairman.  Take  your  locality  for  example. 

Mr.  Allen.  It  will  run  from  $2.50  to  $7  an  acre. 

The  Chairman.  How  many  acres  1 

Mr.  Allen.  Perhaps  three  quarters  of  a  million  ont  of  the  million 
acres  that  it  is  possible  to  reclaim. 

The  Chairman.  Suppose  it  costs  $7  per  acre ;  if  tbe  State  should 
construct  the  work — if  it  should  cause  a  corporation  to  be  organised, 
aud  have  some  shares  of  stock  lor  each  acre  or  each  10  acres,  do  yon 
think  the  settlers  would  buy  the  water  right  for  their  land  and  pay  for 
the  land  more  than  $7  an  acref 

Mr.  Allen.  They  would  willingly  pay  $10  to  $25  an  acre  wherever 
the  water  is  placed  with  tbe  land. 

The  Chairman.  Then  what  is  the  difficulty  in  the  State  taking  ttutd 
selling  it  as  fast  as  it  may  be  constructed  1 

Senator  Jones.  The  difficulty  is,  that  there  is  no  State  I 

Tbe  Chairman.  Is  that  the  point  I 
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Mr.  Allen.  Yes.  I  tliiuk  tbe  laud  and  water  should  be  sold  to  each 
settler,  not  to  exceed  -160  acres.  If  Congress  will  grant  to  the  State  a 
snfiicieut  quantity  of  this  laud,  I  should  think,  speaking  for  myself, 
that  we  could  afford  to  pay  the  General  Government  baek  very  liberally. 
If  Congress  is  not  liberal  enough  to  grant  to  Idaho  what  it  has  granted 
toother  States  as  swamp  laud,  we  can  afford  to  pay  $1.25  per  acre,  as  an 
estimate  of  its  actual  value. 

The  Chairman,  What  is  the  necessity  of  a  grant  of  land  to  the  State  1 
Can  not  individuals  take  a  grant  of  the  land  from  the  Government  t 

Mr.  Allen.  But  there  is  no  individual  that  will  take  160  acres  who 
can  afford  to  expend  $10,000,000. 

The  Chairman.  Bat  if  the  State  constructs  the  ditch  tbe  State  will 
hare  the  water  f 

Mr.  Allen.  Yes. 

The  Chairman.  Then  why  can  not  the  State  sell  the  water  and  let 
the  people  get  the  laud  from  the  General  Government  under  the  home- 
stead law  f 

Mr.  Allen.  It  will  be  on  the  principle  of  some  man  building  a  dam 
for  another  party  who  owns  the  hind. 

Senator  Jones.  But  when  the  other  party  proposes  to  give  the  land 
away,  how  is  it  then  t 

Mr.  Allen.  Well,  that  would  be  a  little  circuitous. 

The  Chairman.  Wonld  it  not  be  butter  to  have  the  homestead  law 
apply  and  give  a  man  HO  acres  f  If  a  man  wanted  20  acres  you  could 
sell  him  water  enough  to  water  20  acres.  You  fix  your  price  so  that  it 
pays  the  cost  of  construction  and  a  little  interest,  and  then  when  it  is 
all  sold  out  the  people  would  have  it  and  there  would  be  assessments 
enough  to  keep  it  iu  order.  Is  it  not,  therefore,  better  to  leave  it  so, 
with  tbe  laws  as  they  are  regarding  homesteads,  and  let  the  State 
build  the  ditches  and  deliver  the  water  to  sell. 

Mr.  Allen.  But  how  can  the  State  issue  bonds  to  build  the  itches? 

The  Chairman.  It  does  not  need  to  issue  bonds.  It  can  take  $100,- 
000  and  build  a  ditch. 

Mr.  Allen.  That  wonld  build  oue  ditch,  perhaps. 

The  Chairman.  But  you  don't  want  to  build  ditches  any  faster  than 
the  settlers  want  them.  Here  are  100,000  acres  of  laud  which  perhaps 
can  be  irrigated  for  $200,000.  The  State  starts  iu  with  an  appropria- 
tion of  $100,000  for  that.  That  $100,000  will  irrigate  souie  of  the  laud. 
You  then  commence  to  sell  the  water  rights.  If  uo  settlers  come  you 
do  not  need  to  dig  any  more.  After  settlers  have  come  you  can  build 
more.  The  General  Government  will  let  them  have  the  land  ;  whereas 
if  tbe  State  had  the  land  would  it  not  be  likely  to  sell  it  in  too  large 
quantities  1 

Mr.  Allen.  Tbe  theory  we  have  been  following  out  is  that  the  State 
should  have  the  power  to  dig  these  canals. 

The  Chairman.  It  has. 

Mr.  Allen.  And  that  it  should  also  have  the  supervision  over  the 
rates  to  be  charged. 

The  Chairman.  You  do  not  suppose  it  would  have  "  rates  T " 

Mr.  Allen.  WelL  it  wonld  have  a  charge. 

The  Chairman.  Would  it  not  be  better  to  have  tbe  individual  own- 
ers of  the  land  become  the  stockholders  in  tbe  water  company  T 

Mr.  Allen.  The  majority  would  consolidate. 

The  Chairman.  How  could  they  consolidate  if  you  kept  the  water 
and  the  laud  together!  Or  if  they  wanted  to  consolidate  the  State 
could  pass  laws  against  it. 
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Senator  Jones.  Senator  Stewart's  idea  is  tbat  the  ownership  or  the 
water  should  be  inalienable  from  the  land,  and  that  men  could  not  will 
or  alienate  the  water  right  except  by  selling;  the  land,  and  that  when 
they  did  the  man  who  had  the  land  should  have  the  water  right. 

Sir.  Allen.  It  seems  to  us  tbat  it  would  take  a  great  many  years  to 
carry  tbat  out,  but  that  with  the  land  a  necessary  amount  of  money 
could  be  raised  sooner. 

The  Chairman.  The  land  is  only  tbe  instrument.  The  Government 
is  willing  to  give  them  that  The  Government  is  anxious  that  people 
should  come  and  settle  on  the  land ;  tbat  does  not  cost  anything. 

Senator  Jones.  His  idea  is  tbat  it' tbe  Government  should  convey  it 
to  the  State,  the  State  could  raise  the  money  to  construct  these  ditches 
more  readily  than  could  otherwise  be  done.       < 

The  Chairman.  Tbe  State  does  not  want  security. 

Senator  Jones.  Tbe  people  who  furnish  the  money  would  want  some 
security. 

The  Chairman.  I  would  not  advise  a  State  to  have  a  scheme  for  get- 
ting into  debt  If  a  State  can  raise  $100,000  or  $200,000,  as  this  State 
can,  I  believe  tbat  $200,000  would  be  all  that  you  would  want  to  re- 
claim these  deserts — 1  would  start  with  that  capital.  I  would  take  an 
easy  place  and  irrigate  50  or  60  acres  of  land,  and  commence  the  con- 
struction of  a  ditch,  and  to  every  one  tbat  went  on  that  laud  I  would 
sell  a  water  right.  I  would  do  it  gradually  so  as  to  get  the  State  a  fair 
return.  At  some  places  they  could  charge  $10  an  acre,  and  at  some 
places  tO  or  $7  an  acre.  When  you  sold  to  a  man  water  wiib  which  to 
irrigate  40  or  60  acres  of  land,  yon  would  get  your  money.  Then  if  the 
people  came  to  buy  it,  you  could  extend  it  3  or  4  miles,  and  then  get 
your  money.  I  don't  think  you  should  dig  a  ditch  any  faster  than  you 
could  get  the  people  to  come  and  take  it.  You  need  not  irrigate  all  the 
land  before  tbe  people  come. 

Senator  Jones.  But  every  poor  fellow  who  comes  up  for  a  homestead 
would  not  have  the  $10  cash  with  which  to  get  tbe  water,  whereas  if 
they  bad  time  to  pay — three  or  four  years — they  might  do  it.  In  the 
mean  time  the  State's  capital  would  be  used  up,  audXhey  would  have  to 
wait.  Men  who  want  homesteads  have  not  many  times  $10  an  acre  to 
apeud  tbat  way. 

Tbe  Chairman.  The  Government  of  the  United  States  could  allow  a 
man  to  mortgage  his  property  to  the  State,  though  I  would  never  coun- 
tenance a  mortgage  to  individuals,  because  they  might  be  nujust  aud 
exacting.  I  see  no  objection  to  the  Government  having  a  mortgage  on 
it,  however.  If  it  is  mortgaged  to  individuals  who  would  not  construct 
the  ditch,  it  would  be  better  not  to  have  it  mortgaged  at  all. 

Mr.  Allen.  In  our  constitution  we  have  provided  that  all  the  waters 
of  the  State  are  subject  to  public  use,  and  we  have  provided  that  when, 
with  tbe  permission  of  Congress,  this  Territory  becomes  a  State,  it  shall 
not  go  into  debt. 

The  Chairman.  That  is  very  good. 

Mr.  Allen.  But  your  proposition  to  build  these  canals  would  get  us 
into  debt  more  than  our  constitution  allows. 

The  Chairman.  How  much  can  you  go  into  debt  under  the  constitu- 
tion 1 

Mr.  Allen.  Not  more  than  1£  per  cent.,  inclnding  our  present  debt. 
There  are  many  details  of  this  plan  I  spoke  of  that  arc  not  entirely  clear. 
But  it  seems  to  me  that  the  General  Government  might  divide,  say,  one- 
half  of  the  lands  with  the  State. 

The  Chairman.  The  Government  docs  not  want  to  make  anything 
out  of  the  lands. 
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Mr.  Allen.  It  might  allow  the  State  to  make  something  out  of  them. 

The  Chairman.  The  Government  does  oot  want  tiny  body  but  the 
settler  to  make  anything  oat  of  them.  If  you  could  get  a  system  started, 
you  do  not  want  much  money  to  start  with.  My  observation  has  shown 
that  States  have  been  ruined  by  taking  their  lauds  outside  the  protec- 
tion of  the  land  laws  of  the  United  States. 

Mr.  Allen.  We  have  also  provided  that  the  public  lauds  of  the 
State  granted  by  Congress  heretofore,  or  hereafter,  shall  not  be  sold  at 
a  price  less  than  CIO  per  acre,  nor  more  than  25  sections  in  any  one 
year,  nor  in  tracts  exceeding  160  acres  to  any  one  settler.  They  may 
lease,  if  the  State  so  chooses,  iu  order  to  obtain  a  rental.  I  think  Con- 
gress should  give  us  a  portion  of  those  lands. 

The  Chairman.  Whenever  Congress  wants  to  give  you  land  do  not 
ask  it  to  put  you  in  a  position  to  sell  the  land  to  monopolists. 

Mr.  Allen.  We  have  already  arranged  it  bo  that  that  could  not  be 
done.     We  will  go  atid  see  you  next  winter  about  it. 

The  Chairman.  Most  of  your  land  is  public  land  and  you  can  fill  this 
Territory  up  if  you  do  not  make  any  mistakes. 

Mr.  Allen.  We  have  about  34,51)0  square  miles  in  Idaho,  equal  to 
nearly  55,000,000  acres.     Wo  have  15,000,000  acres  of  agricultural  land. 

Running  underneath  the  lava  beds  is  an  immense  volume  of  water 
corning  from  seepage.  Iu  these  lava  beds  there  are  localities  where  the 
water  comes  to  the  surface  from  Lost  River,  and  I  think  you  can  trace 
that  water  from  Lost  River  into  the  Shoshone  falls. 

The  Chairman.  When  yon  store  the  water  in  the  mountains,  will 
yon  uot  cut  that  off  a  good  deal ! 

Mr.  Allen.  It  would  l>e  impossible  to  cut  off  all  of  it.  I  estimate 
that  there  is  uot  1  percent,  of  the  water  iu  the  Territory  that  is  used. 
For  700  miles  Snake  River  flows  around  and  through  Idaho  Territory, 
and  it  has  along  its  extent  a  great  many  tributaries. 

STATEMEHT  OF  C.  H.  BASSETT.  OF  BINGHAM  C0UHTY. 

The  Chairman:  Where  do  you  reside  1 

Mr.  Bassett.  Iu  the  southeastern  part  of  Bingham  County,  on  the 
Bear  River. 

The  Chairman.  Do  the  waters  from  your  county  flow  iuto  Bear  River 
unci. down  to  Salt  Lakef 

Mr.  Bassett.  Yes. 

The  Chairman.  What  is  your  occupation  t 

Mr.  Bassett.  I  am  a  farmer  and  rancher. 

The  Chairman.  You  cultivate  land  by  means  of  irrigation,  do  you  f 

Mr.  Bassett.  Yea. 

The  Chairman.  What  kind  of  crops  do  yon  raise  on  that  farm  T 

Mr.  Bassett.  We  do  not  raise  much  bat  graiu,  vegetables,  and  some 
mimll  fruitx. 

The  Chairman.  Do  you  raise  those  successfully  f 

Mr.  Bassett.  Yes. 

The  Chairman.  What  amount  of  grain  do  you  raise  to  the  acre! 

Mr.  Bassett.  That  part  that  is  irrigated  thoroughly  and  is  given 
good  care  will  average  about  50  bushels  oF  oats,  40  bushels  of  wheat, 
aud  GO  bushels  of  barley. 

The  Chairman.  Do  you  raise  vegetables  in  abundance  in  this  Terri- 
tory! 

Mr.  Bassett.  Yes;  very  fine  vegetables. 
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The  Chairman.  Do  you  raise  apples  f 

Mr.  Bassett.  We  raise  some  apples  there,  bat  I  don't  think  any 
peaches  are  raised. 

The  Chairman.  State  whether  the  supply  of  what  you  grow  is 
abundant! 

Mr.  Bassett.  It  has  always  been  so  until  this  summer.  The  river 
lias  been  very  low  this  year,  and  if  the  company  had  not  appropriated 
Hear  Lake  as  a  reservoir  there  wonld  have  been  half  a  dozen  canals. 

The  Chairman.  Bid  some  company  appropriate  Bear  Lakef 

Mr.  Hassett.  Yes;  the  papers  report  that  an  irrigating  company 
ban  appropriated  Bear  Lake,  and  have  scared  many  people  away 
from  it. 

The  CHAIRMAN.  Under  what  law  was  it  appropriated  t  It  was  re- 
served two  years  ago.  , 

Mr.  Bassett.  I  do  not  know  as  to  the  law.  They  are  appropriating 
under  a  law  of  the  Territory,  they  claim. 

The  Chairman.  It  is  public  laud,  is  it  not,  and  belongs  to  the  United 
States  t 

Mr.  Bassett.  Yes;  I  presume  so. 

The  Chairman.  The  United  States  said  two  years  ago  that  no  private 
individual  could  appropriate  it- 
Mr.  Bassett.  Then  1  hope  that  the  United  States  will  stick  to  its  word. 
I  know  to  my  certain  knowledge  of  three  companies  that  would  have 
taken  out  cauals  had  if  it  not  been  for  that. 

The  Chairman.  Bear  Lake  is  now  a  reservation  and  has  been  so  for 
two  years. 

Mr.  Bassett.  If  the  Government  would  make  a  reservoir  of  Bear 
Lake,  the  |>eople  out  there  would  take  out  the  canals  themselves. 

The  CHAIRMAN.  Suppose  the  Government  should  make  the  reservoir 
and  do  nothing  more;  all  could  participate  in  it  then.  Could  the  people 
not  combine  and  make  a  reservoir  themselves  t 

Mr.  Bassett.  No  ;  I  do  not  think  they  would ;  not  now  at  any  rate. 
It  would  take  probably  two  or  three  hundred  thousand  dollars. 

The  Chairman.  To  build  a  dam  1 

Mr.  Bassett.  To  build  the  right  kind  of  dam,  probably.  And  the 
water  has  been  so  low  in  the  river  this  year  that  it  discouraged  the 
|>eoplc.    There  have,  however,  beeu  several  canals  taken  out. 

The  Chairman.  With  Bear  Lake  used  as  a  reservoir,  irrigation 
could  be  pretty  extensively  practiced,  conld  it  not,  iu  the  connty  t 

Mr.  Bassett.  Yes;  I  made  several  surveys  myself,  anil  took  np  some 
of  the  land  down  there,  but  there  was  no  water  and  I  got  Beared  out. 

The  Chairman.  If  that  country  is  to  be  developed  prosperously  the 
storage  system  is  a  necessity,  is  itt 

Mr.  Bassett.  Yes;  au  actual  necessity. 

FURTHER  STATEMENT  Of  ALECK  DAHBTTH. 

The  Chairman.  Bingham  County  is  largely  irrigated,  is  it  not! 

Mr.  Danstin.  Considerably;  but  there  is  only  a  BmaU  portion  of  it 
that  can  be  irrigated. 

The  Chairman.  About  what  extent  of  laud  can  be  irrigated  in  that 
county  I 

Mr.  Danstin.  I  think  Mr.  Foote's  estimate  was  about  something  like 
300  or  400  acres. 

The  Chairman.  Is  it  good  land  1 
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Mr.  Danstin.  Yes. 

The  Chairman.  By  what  process  would  you  irrigate  itt 

Mr.  Danstin.  By  taking  the  water  from  Snake  River  principally. 
There  are  other  small  streams  there  that  ditches  are  taken  from,  bat  it 
is  principally  from  Snake  liiver  that  they  have  to  be  irrigated. 

The  Chairman.  Have  they  increased  the  volume  of  those  by  reser- 
voirs at  all  T 

Mr.  Danstin.  Not  at  all. 

The  Chairman.  Is  there  any  opportunity  to  do  itt 

Mr.  Danstin.  Yes ;  there  is  a  very  good  chance  to  do  it. 

The  Chairman.  Is  the  scheme  of  taking  it  oat  of  the  Snake  River 
very  expensive t 

Mr.  Danstin.  Not  in  proportion  to  the  amount  of  land  that  could  be 
irrigated. 

The  Chairman.  About  how  much  would  it  cost  per  acre  T 

Mr.  Danstin.  About  from  $2  to  $5  an  acre. 

The  Chaieman.  Suppose  it  would  cost  $5  au  acre,  would  homestead 
settlers  on  the  land  buy  a  right  in  it  for  $5  an  acrel 

Mr.  Danstin.  Yes;  I  think  so. 

The  Chairman.  Do  you  think  that  place  would  be  settled  op  rapidly 
if  that  were  done  t 

Mr.  Danstin.  Very  quickly. 

The  Chairman.  If  any  person  wonld  construct  a  ditch  and  reservoir 
you  think  the  water  would  sell  readily  for  (5  auacref 

Mr.  Danstin.  I  think  it  wonld. 

The  CHAIRMAN.  And  $5  an  acre  would  certainly  do  it  T 

Mr.  Danstin.  My  opinion  is  that  it  could  be  done  for  that  very  easily, 
taking  it  on  a  large  scale. 

The  Chairman.  What  is  the  character  of  the  land  t  Is  it  product- 
ive? 

Mr.  Danstin.  It  is.  It  is  very  much  such  land  as  yon  see  this  fruit 
growing  on  [referring  to  fruit  on  table]. 

The  Chairman.  Do  you  raise  fruit  there  the  same  as  they  do  heret 

Mr.  Danstin.  Pretty  much  the  same,  although  the  country  there  is 
younger. 

The  Chairman.  It  is  a  little  cooler  there  than  it  is  here  1 

Mr.  Danstin.  A  little  bit;  but  I  think  you  can  raise  there  everything 
that  can  he  raised  here. 

The  Chairman.  It  is  equally  fertile  with  this  land  1 

Mr.  Danstin.  I  think  it  is. 

The  Chairman.  What  is  a  fair  crop  of  wheat  to  the  acre? 

Mr.  Danstin.  About  40  bushels. 

The  Chairman.  And  of  barley  and  oats  t 

Mr.  Danstin.  Barley  about  00,  and  oats  probably  75  bushels. 

The  Chairman.  What  is  a  fair  average  crop  of  potatoes  T 

Mr.  Danstin.  About  300  bushels  to  the  acre  wonld  be  a  fair  crop, 
although  there  has  been  twice  that  much  raised  on  an  acre.  Taking, 
however,  a  good,  fair  average  crop,  about  300  bushels  per  acre  would 
be  right. 

The  Chairman.  How  mach  irrigated  land  do  you  think  a  family 
onght  to  have  to  make  a  good  living,  if  they  cultivated  it  well  t 

Mr.  Danstin.  It  would  vary  a  good  deal,  but  on  that  kind  of  land  I 
think  they  could  make  a  good  living  on  40  acres. 

The  Chairman.  Would  40  acres  there  be  as  good  as  160  acres  in  Kan- 
sas or  Nebraska! 

think  it  wonld  he  better.      From  whftf,  I  Iih.',  „ 
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think  10  acres  there  with  wat«r  on  it  would  be  as  good  an  160  acres  in 
Kansas,  and  would  produce  more  in  fact. 

The  Chairman.  Have  you  been  a  farmer! 

Mr.  Danstin.  Yea;  though  I  do  not  farm  at  the  present  time. 

The  CHAIRMAN.  What  did  you  raise  on  your  farm  T 

Mr.  Danstin.  Jt  is  a  number  of  years  since  I  fanned.  I  have  been 
engaged  lately  in  ditching  in  Blackfoot  and  in  surveying  and  work  of 
that  kind.     I  have  been  working  on  ditches  for  the  past  three  years. 

The  Chairman.  Do  yon  think  there  is  an  abundance  of  water  by 
storage  and  ditches  together  in  Snake  river  to  irrigate  a  large  section 
of  the  country  T 

Mr.  Danstin.  I  think  there  is,  providingit  is  stored.  There  is  going 
to  be  a  scarcity  there  in  a  few  years  if  it  is  not  stored.  At  the  present 
time  there  is  a  great  scarcity. 

The  Chairman.  They  do  not  store  so  mach  as  they  litigate  newt 

Mr.  Danstin.  That  is  what  they  are  doing  now.  Their  idea  for  the 
remedy  for  the  scarcity  of  water  is  to  sue  one  another.  I  am  now  en- 
gaged in  distributing  water  on  a  small  stream  between  parties  who  have 
been  in  litigation  for  a  year.  If  this  storage  system  were  carried  out 
there  would  be  no  occasion  for  litigation.  I  think  there  is  water  enough 
there  to  be  used. 

The  Chairman.  If  they  do  not  let  it  run  away  in  the  flood  time  yon 
think  there  is  enough  f 

Mr.  Danstin.  There  is  enough  to  irrigate  three  times  the  amount  of 
acres  that  it  can  be  utilized  for  as  it  is. 

The  Chairman.  Yon  think  the  storage  system  would  not  only  supply 
these  farmers,  but  three  times  muref 

Mr.  Danstin.  Yes. 

The  Chairman.  "Without  going  to  Snake  River  at  alii 

Mr.  Danstin.  On  those  small  streams;  and  then  also  the  Snake 
River.  It  will  be  an  actual  necessity  in  a  few  years  to  have  storage  on 
that  river.  There  is  an  abundance  of  water  there  now,  but  if  it  keeps 
going  it  will  be  quite  small  after  awhile. 

STATEMENT  OF  JOfflT  ANDREW  O'FARRELL. 

The  Chairman.  You  are  a  miner  and  prospector  1 

Mr.  O'Farrell.  Yes. 

The  Chadjman.  And  have  traveled  pretty  much  all  over  this  Terri- 
tory t 

Mr.  O'Farrell.  Yes. 

The  Chairman.  And  have  lived  here  for  a  good  many  years ! 

Mr.  O'Farrell.  Since  1863. 

The  Chairman.  What  was  the  condition  of  this  valley  where  these 
orchards  and  vineyards  now  are,  at  the  time  you  first  saw  itt 

Mr.  O'Farrell.  It  was  a  dry  sand-bar,  like  awash-out.  Nothing 
could  make  a  living  on  it  hardly,  except  that  a  toad  would  be  sometimes 
found  near  one  of  the  little  springs. 

The  Chairman.  What  has  produced  the  change  that  we  see  1 

Mr.  O'Farrell.  The  nse  of  water. 

The  Chairman.  Do  yon  find  similar  changes  in  other  parts  of  the 
Territory  f  Where  you  put  water  on  the  land  does  it  become  fertile  as  it 
has  become  here  1 

Mr.  O'Farrell.  Everywhere. 

The  Chairman.  Have  they  been  able  to  produce  trees  and  orchards 
and  all  sorts  of  crops  all  over  the  Territory  f 
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Mr.  O'Faeeell.  Everywhere  where  the  water  is  used  for  irrigation 
and  properly  attended  to,  tJie  prodaet  is  the  same.  It  is  really  inar- 
velouB. 

The  Chairman.  Of  conrse  there  are  some  places  that  are  a  little  more 
fertile  than  others  and  easier  to  irrigate  1 

Mr.  O'Farrell.  Yes. 

The  Chairman.  Have  yon  traveled  over  the  mountains  generally, 
and  observed  their  conformation  with  regard  to  the  storage  of  water 
in  Idaho f 

Mr.  CFarrell.  Yes ;  I  have  given  that  subject  particular  attention 
within  the  last  six  years. 

The  Chairman.  Whathave  been  the  general  opportunities  for  storage 
that  you  have  observed  f 

Mr.  O'Farrell.  Just  north  and  east  of  where  we  now  are  surpasses 
any  part  of  the  State  of  Colorado,  and  I  have  traveled  that  whole  State 
as  a  miner  and  farmer.     I  was  for  two  seasons  there. 

The  Chairman.  Describe  the  condition  of  the  mountains  at  the  head- 
waters, and  those  streams  as  a  general  role;  what  are  the  general 
features  of  She  country! 

Mr.  O'Faeeell.  The  country  is  a  rolling,  mountainous  country, 
heavily  clothed  with  timber.  -  The  canon  of  the  South  Branch  of  the 
Payette  and  the  Boise"  meet  on  the  game  dividing  ridge;  the  ridge  is 
very  abrupt  and  the  distance -from  the  head  of  one  stream  to  the  other 
is  very  short.  The  Salmon  River  empties  itself  on  the  eastern  side  of 
the  range  and  along  the  Bitter-root  Valley.  The  Salmon,  Boise,  and 
Payette  come  into  the  same  valley. 

The  Chairman.  Are  these  mountains  high,  so  that  they  gather  a 
good  deal  of  moisture  1 

Mr.  O'Faeeell.  Yes. 

The  Chairman.  Are  high  mountains  and  plenty  of  snow  character- 
istics of  this  Territory  1 

Mr.  O'Faeeell.  They  are  in  the  portion  of  the  Territory  to  which 
you  refer.  I  would  say  that  at  these  particular  places  there  are  quite  a 
number  of  lakes,  and  those  lakes  look  as  though  they  now  occupied  the 
places  of  extinct  volcanoes.  They  are  elevated  high  up  in  the  moun- 
tains. The  lakes  could  by  a  rampart  or  dam  be  made  to  hold  a  vast 
quantity  of  water. 

The  Chairman.  Yoa  found  lakes  at  the  headwaters  of  what  streams  T 

Mr.  O'Faeeell.  Of  all  the  streams ;  the  Payette,  the  Boise,  and  the 
Salmon.  '  ■ 

The  Chairman.  Are  those  lakes  numerous  t 

Mr.  O'Faeeell.  On  the  South  Boise,  in  one  of  the  Table  Mountains, 
there  are,  I  think,  seven  lakes.  One  is  quite  largo;  standing  on  an  ele- 
vated plateau  of  land,  and  by  very  little  work  all  the  water  could  be 
taken  from  those  lakes  on  to  the  Salmon  River ;  but  its  natural  flow  is 
to  the  South  Boise  stream. 

The  Chairman.  The  South  Boise"  covers  a  good  deal  of  land  if  it  can 
give  sufficient  water  1 

Mr.  O'Faeeell.,  Yes. 

The  Chairman.  Is  the  land  valuable  T 

Mr.  O'Faeeell.  Yes;  but  by  storage  there  could  be  mneh  more 
made  valuable. 

The  Chairman.  Have  yoa  been  np  to  the  head  of  the  Snake  t 

Mr.  O'Faeeell.  Yes ;  and  all  through  the  National  Park. 

The  ChAibman.  What  is  the  opportunity  up  there  for  lakes  for  stor- 
age? 

_  I 
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Mr.  OFarrell.  If  dams  were  constructed  on  Lake  Jackson  and 
other  places,  it  would  be  one  of  the  mammoth  storing  places  for  water 
on  the  Rocky  Mountain  range. 

The  Chairman.  By  "  mammoth  "  yon  mean  very  large  f 

Mr.  OFarrell.  Immense. 

The  Chairman.  Are  the  mountains  high,  so  as  to  gather  very  much 
snow  f 

Mr.  O'Farrell.  Very  high.  The  shed  of  the  Teton  s  empties  all  its 
water  into  the  lake. 

The  Chairman.  Have  yon  been  into  the  southern  part  of  the  Terri- 
tory and  south  of  the  Snake  and  towards  the  Utah  and  Nevada  line  1 

Mr.  OFarrell.  Yes, 

The  Chairman.  How  is  that  watered! 

Mr.  U'Farrkll.  At  the  head  of  the  Owyhee  River  the  country  is 
very  level,  and  forms  a  basis  similar  to  the  Boise  basin  here,  bat  the 
mountains  in  the  vicinity  are  not  so  high. 

The  Chairman.  They  do  not  collect  so  much  snow. 

Mr.  OFarrell.  They  do  not  collect  so  much  snow,  or  at  any  rate 
bo  much  snow  does  not  lie  there.  But  the  water  that  comes  from  the 
channel  of  the  Owyhee,  if  stored,  would  cover  the  whole  valley  of  the 
Humboldt. 

The  Chairman.  They  could  go  into  Nevada  State! 

Mr.  OFarrell.  Yes,  the  "  Bull's  Run  trail, "  as  they  call  it,  is  the 
lowest  pass,  and  when  yon  form  a  dam  right  down  there  at  those  sev- 
eral little  branches  of  the  Owyhee,  you  will  throw  the  whole  of  the 
water  into  the  Nevada  valley,  and  I  believe  it  would  not  require  twenty 
feet 

The  Chairman.  What  are  the  characteristics  of  the  Payette  Ki  ver! 

Mr.  O'Farrell.  From  what  I  have  seen  in  the  Territory  of  Idaho,  I 
have  been  on  no  stream  that  has  the  same  natural  advantages  for  easy 
work  and  cheap  irrigation  as  the  Payette  has.  The  country  of  itself 
and  the  surroundings  are  generally  better,  and  the  stock  range,  above 
the  line  of  any  canal  that  could  be  constructed  there,  is  more  extensive 
than  anywhere  that  I  know  of  for  any  of  the  projected  canals. 

The  Chairman.  Have  yon  any  other  suggestions  to  make  about  irri- 
gation f 

Mr.  O'Farrell.  As  you  have  asked  me  about  the  Payette,  I  may 
say  that  I  have  been  down  there,  and  those  who  go  down  there  can  not 
ordinarily  see  one-fourth  of  the  area  that  the  water  will  cover,  because 
on  the  north  side  when  you  ran  to  Willow  Creek  there  is  a  rough,  irreg- 
ular ditch  there,  and  you  can  go  through  that  and  get  into  a  table 
land  between  the  Weser  Valley  and  Payette  Valley. 

The  Chairman.  How  much  of  that  table  land  T 

Mr.  O'Farrell.  A  friend  of  mine  and  myself  estimated  150,000  acres 
as  the  extent  of  ground  upon  which  that  water  could  be  utilized.  The 
lower  part  of  the  Payette,  however,  he  estimated  at  200,000  acres. 

The  Chairman.  You  have  350,000  acres  then,  altogether  f 

Mr.  OFarrell.  That  was  Mr.  Kinney's  estimate. 

The  Chairman.  Have  you  estimated  how  much  it  would  cost  per 
acre  to  irrigate  that  f 

Mr.  O'Farrell.  Yes ;  for  the  lower  landa  on  the  'south  side  of  the 
river  it  would  cost  $1.60  per  acre,  and  for  the  higher  lauds  on  toe  north 
side  of  the  river,  including  the  difficulty  of  getting  through  this  pass, 
it  would  cost  about  $3.30  per  acre.  I  had  the  thing  reduced  to  figures 
by  Mr.  Kinney,  who  was  a  very  practical  man. 

The  Chairman.  If  the  whole  350,000  acres  can  be  reclaimed  for  $6 
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per  acre,  would  there  be  any  difficulty  in  selling  the  water  rights  at  $5 
per  acre  1 

Mr.  O'Farbell.  Not  in  that  locality.  As  fast  as  you  can  get  tbo 
water  in  the  country  you  can  get  it  settled  up. 

STATEMENT  OF  W.  A  BANKIH,  OF  BOISE  CITY. 

The  Chairman.  What  is  your  occupation  T 

Mr.  Rankin.  I  was  brought  up  a  tiller  of  the  soil. 

The  Chairman.  Have  you  traveled  through  this  region  of  country 
here  where  the  timber  grows  t 

Mr.  Rankin.  I  have,  through  Nevada,  California,  and  Idaho. 

The  Chairman.  Haveyouseen  forest  fires  in  Idaho,  Montana,  'Wash- 
ington Territory,  and  Oregon,  and  have  they  been  very  destructive  ! 

Mr.  Rankin.  Yes;  they  have  been  very  destructive  this  season; 
more  so  than  usual.  I  have  just  returned  from  a  150-mile  trip  north  of 
thia  Territory  and  found  that  the  fires  are  very  destructive. 

The  Chairman.  How  does  the  amount  of  timber  destroyed  by  fire 
compare  with  the  amount  used  by  the  people  f 

Mr.  Rankin.  I  think  there  will  be  more  timber  consumed  by  fire 
during  1889  than  all  that  has  been  consumed  by  the  inhabitants  of 
Idaho  Territory  from  its  organization. 

The  Chairman.  Can  you  suggest  any  way  by  which  the  General 
Government  can  assist  in  protecting  the  forest  1 

Mr.  Rankin.  I  can  suggest  a  plan,  I  think. 

The  Chairman.  Tell  us  what  your  plan  is  T 

Mr.  Rankin.  It  is  that  there  should  be  something  like  local  commis- 
sioners; that  in,  a  commissioner  to  be  chosen  from  among  the  citizens  in 
the  different  localities  or  timber  districts,  and  that  they  should  have 
some  appropriation,  either  from  the  General  Government  or  from  some 
other  source,  so  that  they  could  pay  men  for  labor  performed  to  pre- 
vent fires.  These  fires  come  from  carelessness  of  parties  who  go  into 
the  mountains  to  hunt,  fish,  prospect,  etc ;  whereas  if  there  was  some 
one  to  follow  tourists  up  immediately,  these  fires  could  be  checked. 

The  Chairman.  How  would  you  do  it ! 

Mr.  Rankin.  It  could  be  done  in  many  places  by  a  few  buckets  of 
water,  sometimes  by  doing  a  little  shoveling  around  a  big  pine  tree. 

The  Chairman.  Over  so  large  an  area,  would  not  that  method  re- 
quire a  large  number  of  persons  as  guards  T 

Mr.  Rankin.  Not  a  great  many.  One  man  could  follow  along  a  moun- 
tain range  where  this  is  occurring,  and  could  put  out  a  great  many  tires 
in  a  day's  walk. 

The  Chairman.  After  the  fires  got  started  to  some  extent  he  could 
not  accomplish  muchl 

Mr.  Rankin.  No ;  he  could  not. 

The  Chairman.  In  what  portions  of  the  year  do  fires  occur  f 

Mr.  Rankin.  There  are  only  about  ninety  days  in  the  year  when 
these  fires  are  dangerous  and  destructive.  If  kept  subdued  for  that  dry 
period  (during  the  months  we  will  say  of  July  and  August  and  part  of 
September),  fires  would  not  trouble  the  forests  of  the  country  at  other 
seasons,  because  there  is  more  or  less  rain-fall.  High  in  the  mountains 
in  September  there  is  often  considerable  snow  that  will  put  out  fires. 

The  Chairman.  Then  your  idea  is  to  have  local  ennmiissionrrs  or 
officers  in  convenient  districts  with  power  to  employ  persons  during  the 
fire  season  T 
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Mr.  Rankin.  Yes;  to  employ  help  when  it  became  necessary. 

The  On  Ai  km  as.  Would  it  be  agreeable  to  the  people  if  all  the  timber 
lands  were  withdrawn  from  sale,  and  every  man  was  allowed  to  cat 
timber,  provided  he  wonld  comply  with  the  regulation,  and  leave  the 
undergrowth  untouched! 

Mr.  Rankin.  I  think  it  wonld  meet  with  the  fall  approbation  of  the 
pioneers  of  the  West 

Tin'  Chairman.  If  people  were  allowed  to  ont  what  they  wanted  for 
their  own  oho,  or  for  any  osc,  would  they  be  willing  to  pay  sufficient 
stumpage  to  ro-imburse  the  Government  for  the  expense  of  guarding  the 
forests  1 

Mr.  Rankin.  Tee;  1  believe  they  would  be  all  willing  to  do  it 

FURTHER  STATEMENT  OP  ALANSON  SMITH. 

The  CnAtRMAN.  I  understand  yon  wish  to  add  something  to  the  tes- 
timony you  have  given.  I  see  there  is  quite  a  difference  of  opinion  in 
regard  to  lite  number  of  acres  of  arable  land.  By  arable  land  I  under- 
stand that  which  can  1m*  made  to  subserve  the  plow,  and  does  not  con- 
sist entirely  of  sage-brush  land.  Land  that  can  be  made  to  produce 
crops  by  irrigation  is  arable  land. 

Mr.  Smith.  I  include  in  the  arable  land  of  Idaho  a  very  large  sur- 
face, although  small  in  comparison  with  the  whole.  There  is  a  large 
snrface  of  land  covered  to  somo  extent  with  timber,  perhaps  small  tim- 
ber. 1  refer  to  the  lands  from  which  yon  can  cut  down  the  timber  ami 
have  part  of  the  land  for  grass.  I  have  been  making  estimates  since 
1875,  when  I  first  attempted  to  make  an  estimate  in  regard  to  the 
capacity  and  resources  of  this  country.  My  estimate  of  the  arable 
land  of  Idaho  wonld  be  larger  than  that  made  by  Mr.  Dubois  and 
others,  because  I  include  in  arable  laud  all  land  that  is  capable  of  cul- 
tivation by  any  ordinary  means. 

The  Valley,  as  it  is  termed,  is  reported  here  to  be  from  60  to  SO  miles 
long  and  10  miles  wide.  That  makes  about  600  or  800  square  miles.  I 
have  traveled  all  over  that  country — all  the  river  and  its  tributaries 
(and  there  are  some  large  streams  running  into  the  main  Payette  River), 
and  I  believe  that  in  extent  it  is  at  least  equal  to  the  State  of.  Delaware, 
and  that  is  about  2,000  square  miles.  The  arable  portion  of  it  is  about 
equal  to  the  State  of  Rhode  Island.  In  that  I  inolude  not  only  the  grass 
land  which  I  rode  through  for  miles,  but  I  have  also  included  the  lands 
along  the  tributary  streams,  which  include  land,  a  good  deal  of  land, 
covered  with  small  timber ;  hut  if  the  timber  were  cut  off  and  the  land 
cultivated,  it  would  produce  the  best  kind  of  crops. 

1  place  the  arable  land  of  Idaho  as  high  as  at  least  20,000,000  acres. 
That  is  about  one-third  of  the  whole  Territory.  I  am  fortified  in  this 
estimate  by  the  laud  that  I  have  seen  in  the  Walla  Walla  region  and  in 
northern  Idaho.  I  took  a  great  deal  of  pains,  in  northern  Idaho,  to  ascer- 
tain the  facts  regarding  tho  amount  of  cultivable  land.  I  set  down  the 
area  of  northern  Idaho  as  equal  to  all  the  arable  laud  of  New  England. 
I  place  the  arable  land  of  the  whole  Territory,  including  the  lands  easily 
cleared  of  timber,  as  equal  to  the  whole  of  the  arable  lands  of  New  York 
and  Pennsylvania  put  together.  I  believe  that  is  how  tho  Census  Reports 
of  1870  placed  it.  My  object  has  been  not  to  enhance  the  value  of  the 
Territory  beyond  what  it  deserved,  and  I  make  this  statement  in  order 
that  I  inight  bo  right  npon  the  record  with  regard  to  this  point,  as  I 
have  investigated  tho  subject  for  tho  last  fourteen  years. 
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STATEMENT  OF  FRANK  GREENE,  SECOND  LIEUTENANT,  SIGNAL 
COBFS,  U.  S.  ARMY. 

My  views  upon  the  subjeotof  irrigation  are  based  upon  an  experience 
of  several  years'  duty  in  the  Northwest  mid  some  personal  investigation 
of  the  question  of  wheat  growing  without  irrigation. 

When  the  annual  precipitation  falls  to  or  l>elow  12  inches,  irrigation 
will  be  found  necessary,  although,  as  shown  iu  Senate  Ex.  Doc  No.  229, 
Fiftieth  Congress,  first  session,  the  mean  annual  precipitation  at  Walla 
Walla,  Wash.,  in  the  heart  of  the  Columbia  River  wheat  basin,  is  but 
17  inches. 

That  the  dry  sage-brush  land  of  the  west  will,  when  watered,  pro- 
duce an  ample  crop,  is  shown  in  the  same  document,  page  lfi,  the  bunch- 
grass  land  averaging  25.3  bushels  of  wheat  per  acre,  and  tho  mixed 
bunch-grass  and  sage-brush  land  25.7  bushels  per  acre. 

For  the  growth  of  cereals  irrigation  will  be  found  necessary  princi- 
pally in  the  months  of  March,  April,  and  May,  and  to  a  more  limited 
extent  iu  June.  After  this  time,  for  the  remainder  of  tlie  year,  it  would, 
for  this  purpose,  be  unnecessary,  although,  to  render  a  region  habitable, 
it  most  be  continued  the  year  round.  It  would  seem,  then,  tliat  thu 
most  important  problem  would  be  the  securing  of  ample  water  supply 
in  the  first  half  of  the  year. 

Where  a  large  river  with  considerable  fall  passes  through  a  region 
such  as  the  Snake  River  in  southern  Idaho  and  eastern  Oregon,  it  ap- 
pears practicable  to  supply  large  tracts  of  land  on  each  side  with  water 
for  irrigation  by  a  system  of  tapping  the  river  at  well-selected  points 
above,  to  water  the  lands  lying  below.  If  a  low-lying  dam,  of  only  suf- 
ficient height  to  direct  the  water  into  the  acequia  during  the  low-water 
stage,  from  November  to  the  last  of  May,  can  be  protected  against  the 
first  few  feet  of  rise  over  its  top  in  the  June  rises,  the  matter  of  protect- 
ing the  mouth  of  the  acequia  against  high  water  will  not  be  difficult 
and  a  means  of  obtaining  a  constant  water  snpply  will  be  found. 

When  no  snpply  from  a  stream  is  available,  the  question  of  a  water- 
supply  may  yet  be  solved  in  some  of  the  interior  basins  by  the  artesian 
well. 

To  a  limited  extent,  water  can  be  elevated  above  the  level  of  the  ace- 
quia to  a  distance  equal  to  the  radius  of  the  wheel  that  the  current  in 
tlio  acequia  will  revolve,  by  means  of  the  well-known  irrigating  water- 
wheel,  such  as  is  used  so  successfully  in  Boise  City,  Idaho. 

1 1  may  not  be  amiss  even  to  speak  of  tho  clearing  of  the  sage-brush 
land,  always  a  task  involving  much  labor.  I  have  seen  such  land  nip- 
idly  cleared  by  dragging  over  it  the  bight  of  n  stout  irou  chain,  to  each 
end  of  which  oxen  are  hitched,  the  smaller  sage-brush  being  torn  out 
at  once  by  the  roots,  while  a  man  following  in  the  rear,  with  the  tap  of 
an  ax  to  the  top  roots,  readily  releases  tiie  hold  of  the  larger  brush. 


STATEMENT  OF  JAMES  M,  COOK,  SECRETARY  OF  THE  REXBURG 
AGRICULTURAL  AND  HORTICULTURAL  ASSOCIATION,  REXBURG, 
BINGHAM  COUNTY. 

All  lands  in  our  section  require  irrigation  to  produce  crops.  There 
is  yet  considerable  land  without  water,  but  in  most  instances  where  it 
is  convenient  to  get  water  the  land  is  under  claim. 

Six  years  ago,  February,  1833,  this  district,  which  lies  between  the 
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forks  of  the  north  and  south  forks  of  the  Suake  River  (it  is  Uii  miles 
east  from  Market- Lake  Depot  to  Bexburg),  first  begau  to  settle  up,  nud 
a  large  quantity  of  land  has  been  taken  up  by  settlers.  They  continue 
to  do  so  where  an  opening  occurs  and  there  is  any  prospect  of  gutting 
out  ditches.  I  am  nnable  to  give  the  extent  of  land  yet  without  water, 
but  can  say  our  country  is  large,  extending  some  30  to  40  miles,  per- 
haps 50  miles  by  20  to  26  miles,  more  or  less  under  water  or  now  in 
co n temptation  of  such  advantage. 

The  average  rain-fall  is  very  light,  especially  in  the  earlier  parts  of 
the  year.  Some  winters  we  have  considerable  snow.  The  last  two 
winters  have  been  exceptions  and  we  have  had  doubts  of  our  streams 
holding  out  for  irrigation. 

In  Bexburg  we  have  two  canals,  each  recorded  to  be  20  feet  wide  in 
the  bottom,  and  each  able  to  carry  8,000  inches  of  water.  Bexburg 
contains  about  two  hundred  lots  of  2  J  acres  each.  The  estimated  water- 
right  required  per  lot  is  $20.  The  estimate  for  farm  lands  is  $2  per 
acre. 

The  upper  canal  is  taken  out  of  the  Geton  River  (south  fork)  3  miles 
above  Bexburg,  and  is  some  1  feet  higher  than  the  lower  oue,  which  is 
taken  out  opposite  Bexburg  and  is  used  mostly  for  the  farm  lauds,  wliich 
it  strikes  about  1  mile  from  the  river. 

Dams  of  rock  are  required  in  tbe  river  by  both  canals  so  as  to  con- 
tinue the  supply  to  the  end  of  irrigation  time.  The  upper  canal  has  a 
head-gate  10  feet  wide;  the  tower  oue  a  head-gate  20  feet  wide. 

By  March,  1388,  these  two  canals  had  cost  $15,400.  which  was 
mostly  credited  to  labor  for  those  who  wanted  water.  Our  canals  are 
made  by  those  who  want  water.  Some  little  delay  is  caused  on  ac- 
count of  the  scarcity  of  capital,  in  tbeflnal  completion  of  ditches.  Ou 
March  26, 1888,  it  was  decided  to  cancel  half  the  amount  of  the  cost  of 
Bexburg  canals,  which  has  reduced  the  cost  to  (7,700. 

Our  canals  to  date  haviug  cost  by  amount  after  cancelled  $8,000. 

The  water  estimate  at  the  recording  of  our  canals  was  1  inch  per 
acre  under  4-inch  pressure.  We  estimated  to  take  under  them  some 
16,000  acres. 

The  estimate  of  (20  per  lot  and  to  (2  per  acre  is  raised  on  the  amount 
now  recognized,  viz,  (8,000  as  cost  of  canals,  assessments  for  cleaning  oat 
and  repairing  for  1880  was  one  day's  work  with  team  for  10  acres  of  laud, 
and  the  same  tor  one  city  lot.  There  is  also  a  cash  tax  lor  water  mas- 
ter's fees  of  10  ceuts  per  acre  cultivated  land  and  of  (1  per  city  lot. 

We  have  always  had  a  good  supply  of  water.  This  is  distributed  by 
the  water  master,  who  is  allowed  his  own  discretion  and  judgment  in  all 
cases.  In  no  case  have  we  had  to  measure  out  our  water.  Two  waterings, 
or  at  most  three,  is  sufficient  for  grain  crops.  The  manner  of  holding 
water  property  here  in  Rexbnrg  as  been  up  to  the  present  by  book  ac- 
count, which  was  transferable  at  the  will  of  tbe  owner,  the  secretary  be- 
ing appointed  at  the  same  time  as  tbe  water  master,  tbe  third  Monday  in 
March.  I  have  been  secretary  of  the  Bexburg  Irrigation  Company 
since  the  date  of  its  commencement  in  spring  of  1883.  There  is  some- 
where about  5,000  acres  at  present  under  our  canals.  We  have  other 
canals  around  here ;  two  near  Bexburg,  two  or  three  at  Lyman,  8  miles 
south.  There  are  two  or  three  or  more  at  Teton,  8  miles  east;  the  same 
at  Salem,  3  miles  north;  Welibrd,  and  at  other  places  about  11  miles 
northeast.  All  the  supply  of  water  is  mostly  taken  from  the  Teton  River, 
whose  source  is  at  the  Teton  Peaks,  or  a  little  south  of  that  ridge  of  moun- 
tains. The  stream  forks  some  9  miles  east  of  Liexbarg,  oue  fork  going* 
little  south  and  the  other  a  little  uorth,  both  forks  entering  the   Snake 
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Biver  north  of  where  the  north  aud  south  forks  of  the  great  Snake  Itiver 
meet.  On  the  Tutou  Island,  as  between  the  forks  of  the  Tetou  Biver  is 
called,  there  is  quite  a  number  of  canals ;  some  two  or  three  are  interested 
together,  and  in  other  instances  five  or  six,  and  so  on  till  we  gel  to  onr 
larger  ditches.  The  greatest  fear  we  have  is  as  to  the  extent  of  the  Te- 
ton Biver,  There  is  no  doubt  that  more  water  is  recorded  and  claimed 
than  it  holds,  especially  after  it  has  lowered  considerably,  which  it 
does  do  in  June. 

It  would  be  good  if  something  could  be  done  to  insure  the  supply. 
It  has  been  contemplated  to  connect  Fall  Itiver  with  the  Teton,  which 
would  take  some  6  miles  of  Tather  heavy  canal,  after  which  a  natural 
swale  or  channel  would  form  a  good  canal.  Fall  River  lies  some  20  or 
30  miles  east  of  Bexburg,  is  a  faster  stream  and  carries  more  water  than 
the  Teton.  It  could  be  relieved  of  half  its  contents  and  leave  enough 
to  irrigate  the  level  lands  that  it  passes  through. 

Teton,  8  miles  east  of  Bexburc,  has  been  trying  to  get  a  canal  out  of 
Canon  Creek,  some  12  or  14  miles,  for  five  years  past.  Cafion  Creek  is 
a  stream  that  lies  very  low,  its  channel  being  cut  in  lava  rock.  This 
canal  would  cover  some  of  the  prettiest  land  around  here,  some  2,000 
or  3,000  acres.  It  is  rather  expensive  to  make  canals  through  rock  on 
the  side  of  clifts.    Assistance  wonld  be  uear  to  charity  in  this  instance. 

All  vegetables  and  grain  crops  are  grown  with  irrigation.  Nothing 
would  mature  without  it,  only  where  the  rivers  overflow  at  high-water 
time,  which  produces  hay,  some  trees  and  willows,  which  are  mostly  on 
the  river  bottoms. 

Out  of  the  valley  rolling  hills  are  found,  and  after  average  winters  of 
snow  we  have  a  fair  pasture  of  bunch  grass.  In  the  last  six  years  there 
has  been  a  large  quantity  of  land  brought  under  cultivation  by  means 
of  water.  Every  year  brings  to  light  some  new  enterprise  or  some  large 
canal  enterprise.  All  the  canals  have  been  built  by  those  who  are  mak- 
ing homes  for  themselves.  We  have  a  net-work  of  ditches  all  through 
the  country i  or,  as  It  is  termed,  between  the  forks  of  the  Snake  Biver 
on  the  south  side  of  the  river  and  on  to  Eagle  Bock.  On  the  south  side 
of  the  Snake  they  have  had  more  speculative  companies  than  we  have 
had  around  Eexburg.  All  the  cry  is  for  water,  water.  Every  one  wants 
water;  nothing  can  grow  without  it. 

STATEMENT    07   FBAHK    B.    ANDREWS,    SECOND    LIEUTENANT 
FOURTH  INFANTRY,  U.  S.  ARMY,  BOISE  BARRACKS. 

Reservoirs,  of  necessary  size,  to  be  constructed  and  filled  from  the 
large  streams  through  ditches.  If  constructed  by  erecting  a  dam  across 
any  of  the  streams,  a  sudden  rise  in  the  water  might  cause  the  dam  to 
give  way  and  loss  of  property  result.  Size  and  direction  of  ditches 
leading  from  reservoirs  would  of  course  depend  upon  conditions  ob- 
taining in  particular  locality.  If  Congressional  action  could  be  had 
with  a  view  to  transferring  to  a  State  or  Territory  all  public  lands  which 
should  be  certified  by  a  surveyor  (under  employ  of  the  General  Gov- 
ernment) as  having  been  actually  reclaimed  by  the  State,  authority 
granted  for  the  issue  of  bonds  to  defray  expense  of  such  reclaim  atiou, 
bonds  to  be  redeemed  by  proceeds  of  sale  of  land  granted  as  above,  it 
would  seem  as  though  the  work  would  be  thoroughly  done.  Each 
State  would  hasten  the  reclamation  of  all  lands  within  its  borders  iu 
order  to  secure  the  earliest  settling.  If,  then,  each  State  should  adopt 
laws  similar  to  those  of  Colorado,  dividing  the  State  iuto  districts,  each 
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one  under  charge  of  a  water  commissioner,  who  should  be  umler  orders 
of  ami  report  to  the  State  engineer,  the  amount  of  arid  laud  iu  the 
country  would  iu  the  shortest  practicable  time  be  reduced  to  a  mini- 
mum. 
Adjourned.  j 


WATER  R10IITS  UNDER  PROPOSED  STATE  CONSTITUTION. 

The  following  provision*  of  the  constitution  atlopted  by  the  people 
for  the  pro|»o8ed  State  of  Idaho  were  filed  with  the  committee  by  tbe 
secretary  of  tbe  constitutional  convention: 

Articlk  I. — Bill  of  rigkt*. 
8lC.  14.  The  necessary  use  of  lands  for  tlie  construction  of  reservoiri 


basins,  for  the  purposes  or  irrigation,  or  for  rights  or  way  for  the  construe tion  of 
canals,  ditches,  nutnoe,  or  pipes,  to  convey  water  to  the  place  of  use,  for  any  neeful, 
beneficial,  or  necessary  purpose,  or  for  drainage,  or  for  the  drainage  of  mines,  or  the 
work  ins  thereof,  by  means  of  roads,  railroads,  tramway*,  cute,  tunnels,  shaft*,  hoist- 
ing works,  damps,  orother  necessary  means  to  their  complete  development,  or  any 
other  use  necessary  to  the  coin  pi  etc  development  of  the  material  resonrcia  of  the 
State,  or  the  preservation  of  the  health  of  its  inhabitants,  is  hereby  declared  to  be 
a  public  ase,  anil  subject  to  the  regulation  and  control  of  the  State. 

Private  property  maybe  taken  for  a  public  nee,  lint  not  nntil  a  just  compensa- 
tion, to  be  ascertained  in  a  manner  prescribed  by  law,  shall  be  paid  therefor. 

Articls  IV.— Water  rifUt. 

Sko.  1.  Tbe  use  of  all  waters  now  appropriated,  or  that  may  hereafter  be  appro- 
priated, for  sale, rental,  or  distribution;  also  of  all  water  originally  appropriated  for 
Krivato  use,  but  which  after  such  appropriation  hoe  heretofore  been  or  may  hereafter 
e  sold,  rented,  or  distributed,  is  hereby  declared  to  be  a  public  use,  and  subject  to 
the  regulation  and  control  of  the  State  iu  tbe  maimer  proscribed,  by  law. 

SEC.  2.  Tbe  right  to  collect  rates  or  oomiieosatinu  for  the  use  of  water  snpplied  to 
any  county,  city,  or  town,  or  water  district,  or  tbe  inhabitants  thereof,  is  a  franchise, 
and  cannot  be  exercised  except  by  authority  of  and  in  tbe  manner  pre»crilied  bylaw. 
Sic.  3.  The  right  to  divert  aud  appropriate  tbe  nu appropriated  waters  of  any 
natural  stream  to  beneficial  uses  shall  never  tie  denied.  Priority  of  appropriation 
shall  give  the  better  right  as  between  those  using  the  water;  but  when  tbe  waters 
of  any  natural  stream  are  not  sufficient  for  the  service  of  all  those  desiring  the  use 
of  the  same,  those  using  the  water  for  domestic  purposes  shall  (subject  to  each  limita- 
tions as  may  be  prescribed  by  law)  havo  the  preference  over  those  claiming  for  my 
other  purpose,  and  those  using  tbe  water  for  agricultural  purposes  shall  havo  prefer- 
ence over  those  using  the  aame  for  manufacturing  purposes.  And  in  any  organiird 
mining  district,  those  using  tbe  water  far  mining  purposes  or  milling  purposes  con- 
nected with  mining  shall  have  preference  ovor  those  using  tbe  same  for  manufact- 
uring or  agricultural  purposes.  Bat  the  usage  by  such  subsequent  appropriate™ 
sballbe  subject  to  Buob  provisions  of  law  regulating  the  taking  of  private  property 
for  public  and  private  use  as  referred  to  in  section  14  of  article  1  of  this  cousli- 

Sbc.  4,  Whenever  any  waters  have  been  or  shall  be  appropriated,  or  need,  for 
agricultural  purposes,  under  a  sale,  rental,  or  distribution  thereof,  such  sale,  rental, 
or  distribution  shall  be  deemed  an  exclusive  dedication  to  such  use;  and  whenever 
such  maters  so  dedicated  shall  have  once  been  sold,  rented,  or  distributed  to  auy  per- 
son who  has  settled  npon  or  improved  land  for  agricultural  purposes  with  tbe  view 
of  receiving  the  benefit  of  suoh  water  under  sucb  dedication,  sucb  person,  his  heirs, 
executors,  administrators,  successors  or  assigns,  shall  not  thereafter,  without  his 
consent,  be  deprived  of  the  annual  use  of  tbe  same,  when  needed  lor  domestic  pnr- 
poses,  or  to  irrigate  the  land  so  settled  upon  or  improved,  upon  payment  therefor, 
and  compliance  with  sucb  equitablo  terms  and  conditions  as  to  tbe  quantity  used 
and  times  of  use  as  may  be  prescribed  by  law. 

Sko.  5.  Whenever  more  than  one  person  has  settled  upon  or  improved  land  with 
the  view  of  receiving  water  for  agricultural  purposes,  under  a  sale,  rental,  or  distri- 
bution thereof,  ae  In  the  lost  preceding  section  of  this  article  provided,  as  among 
such  persons  priority  in  time  shall  give  superiority  of  right  to  the  nee  of  sucb  water 
in  the  numerical  order  of  such  settlements  or  improvements ;  httt  whenever  the  »up. 
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ply  of  snob  water  dull  not  be  sufficient  to  meet  the  demands  of  all  those  desiring  to 
Deo  the  name,  snoh  priority  of  right  shall  be  subject  to  such  reasonable  limitations  as 
to  the  r|nantity  of  water  used,  and  times  of  use,  as  tbo  legislature,  having  due  regard 
both  to  such  priority  of  light  and  the  necessities  of  those  subsequent  in  tiitoof  settle- 
ment or  improvement,  may  by  law  prescribe. 

Sec.  6.  The  legislature  shall  provide  by  law  the  manner  in  which  reasonable 
maximum  rates  may  be  established  to  be  charged  for  the  use  of  water  sold,  rented,  or 
distributed  tor  any  useful  or  beneficial  purpose. 


TKttRITORIAL  LAWS  OP  DAKOTA.  IN  RELATION  TO  WATER  AND  WELLS. 


Political  Cora— TUbitokt  ow  Dakota,  1687.— Article  4.  Water  ri/jkto. 


2031.  Ultftitorway  limited. 

atU3    Controvenint,  how  determined. 

3S33.   Deloriiiratlira  or  iliiuinuUon  of  waters  D 

lobeou      "      ' 


203L  Dawaeihg  lands— penalty  for. 

tttW,  Abaudunml  water-right;  bridging ditches. 

WM.  Failure  to  comply  with  provision*  of  last 

SOW.  Mannar  of  locating  waWr-rtgbt*. 
2038.  When  abandoned. 

Skc.  2029.  Any  person  or  persons,  corporation  or  company,  who  may  have  or  hold  a 
title  or  possessory  right  or  title  to  any  mineral  or  agricultural  lands  within  the  limits 
of  this  Territory  shall  be  entitled  to  the  nsual  enjoyment  of  the  waters  of  the  streams 
or  creeks  in  said  Territory  for  mining,  milling,  agricultural,  or  domestic  purposes: 
Provided,  That  the  right  to  such  nse  shall  not  interfere  with  any  prior  right  or  claim 
tusnch  waters  when  the  law  has  been  complied  with  in  doing  the  necessary  work. 

Sec.  2030.  When  any  persons,  corporation,  or  company  owning  or  holding  land,  as 
provided  in  section  2U2D,  shall  have  no  available  water  facilities  upon  the  same,  or 
whenever  such  lands  are  too  far  removed  from  any  stream  or  creek  to  bo  nse  the 
waters  thereof  as  aforesaid,  such  person  or  persons,  corporation  or  company  shall 
have  the  right  of  way  through  and  over  any  tractor  niece  of  land  for  the  purpose  of 
conducting  and  convoying  said  water  by  means  of  ditches,  dykes,  flames,  or  canals, 
for  tbo  purpose  aforesaid. 

8kc.  2031.  Such  right  to  dig  and  construct  suoh  ditches,  dykes,  flumes,  and  canals 
over  and  across  the  lauds  of  another  shall  only  extend  to  so  much  digging,  cutting, 
or  excavation  as  may  bo  necessary  for  tbo  purposes  required. 

Sic.  2032.  In  all  controversies  respecting  rights  to  water  under  the  provisions  of 
this  act  the  same  shall  bo  determined  by  the  date  of  appropriation  as  respectively 
mode  by  the  parties,  whether  for  mining,  milling,  agricultural,  or  domestic  purposes. 

Sec.  2033.  The  waters  of  the  streams  or  oreeks  of  the  Territory  may  he  made  avail- 
able to  the  full  extent  of  the  capacity  tberaof  for  mining,  milling,  agricultural,  or 
domestic  purposes,  without  regard  to  deterioration  iu  quality  or  diminution  in  quan- 
tity, so  that  the  same  do  not  materially  affect  or  impair  the  rights  of  the  prior  appro- 


.  o  committing  such  injury 
o  the  party  so  injured  for  the  actual  damage  occasioned 
thereby. 

Skc.  2035.  This  act  shall  not  be  so  construed  as  to  impair  or  in  any  way  or  manner 
interfere  with  the  rights  of  parties  to  the  use  of  the  waters  of  suoh  streams  or  oreeks 
ncqnired  before  the  paesaifo  of  this  act  I  Provided,  That  all  water  rights  or  ditches 
that  have  not  been  used  or  worked  upon  for  ono  year  next  prior  to  the  passage  of  this 
act  shall  be  deemed  abandoned  and  forfeited  aud  subject  to  appropriation  anew. 
Any  person  or  persons,  corporation  or  company  who  may  dig  any  ditch  or  canal, 
dyke,  of  flume  over  or  across  any  public  road,  trail,  or  highway,  or  who  use  the  waters 
of  such  ditch,  dyke,  flume,  or  canal  shall  be  required  to  bridge  the  same  and  keep  the 
same  in  good  repair  at  snoh  crossing  or  other  places  where  the  water  from  any  such 
ditch,  dykes,  flumes,  or  canals  may  flow  over  or  in  anywise  injure  auy  road,  trail,  or 
highway,  either  by  bridges  or  otherwise. 

Sec.  WW.  Any  person  or  persons,  corporation  or  company  offending  against  section 
2035,  on  conviction  thereof  shall  forfeit  and  pay  for  every  suoh  offense  a  penalty  of 

"Copies  of  statutes  received  too  late  for  insertion  in  Dakota  division, 
138  a  L 27 


IRRIGATION   AND  RECLAMATION   OF  ARID  LANDS. 

t  hundred  dollars,  to  be  recovered 
te  Territory  of  Dakota,  before  any 

■--,.„  '  collected  shall  be  paid  into  Mw 

county  treasury  of  the  county  in  which  the  offense  was  committed,  and  the  other 
balf  shall  be  paid  to  the  person  or  persons  informing  the  nearest  magistrate  that 
such  offense  has  been  committed.  All  snob  does  and  costs  shall  be  collected  without 
stay  of  execution,  and  such  defendant  or  defendants  may  by  order  of  the  court  be  con- 
fined in  the  county  jail  until  such  fine  and  costs  have  been  paid. 
8kc.  -2037.  Any  person  or  persona,  corporation  or  company  appropriating  the  waters 


sticb  creek  or  stream,  and  construct  at  least  twenty  feet  of  ditch  or  flame,  within 
thirty  days  front  the  date  of  appropriation,  and  turn  tno  water  therein ;  and  construct 
st  least  twenty  rods  of  said  ditch  or  flume,  if  needed,  within  six  months  from  the 
ditto  of  such  appropriation,  and  turn  the  water  therein;  and  within  twenty  days  from 
the  iliito  of  location,  the  locator  or  locators  of  such  water  right  shall  file  a  location 
certificate  thereof  with  the  register  of  deeds  in  the  proper  county  within  which  such 
wator  right  is  situated;  u  copy  of  such  certificate  shall  be  posted  at  or  near  the  bead 
of  such  ditch,  flume,  or  canal,  and  shall  contain  the  name  or  names  of  the  locators, 
tho  date  of  location,  number  of  inches  of  water  claimed  or  appropriated,  and  the 
purpose  of  the  impropriation  ;  and  in  no  case  shall  the  number  of  inches  of  water 
claimed  exceed  the  conveying  capacity  of  tho  first  twenty  feet  of  the  flume  or  ditch, 
nor  shall  said  ditch  or  flume  be  enlarged  to  the  prejudice  or  injury  of  a  subsequent 
appropriator  before  such  enlargement. 

SEC.  tiOftH.  On  failure  to  commence  the  construction  of  such  ditch  or  flume  for  sixty 
days  after  location,  and  prosecute  such  ditch,  canal,  or  flume  to  final  completion  with- 
out unnecessary  delay,  such  appropriation  shall  bo  deemed  abandoned. 

Civil  Coras— Chajtbb  3.-  1887.— Servitudes. 


9.  Tho  right  of  receiving  water  from  or  discharging  the  same  npon  land. 

10.  Tho  right  of  flooding  land. 

11.  The  right  of  having  water  flow  without  diminution  or  disturbance  of  any  kind. 

ARTICLE  I,  TrtLB  3.— Right*  and  obligation  of  owners. 

Bec.  3771.  The  owner  of  land  owns  water  standing  thereon  or  flowing  over  or  un- 
der its  surface,  but  not  forming  a  definite  stream.  Water  running  in  a  definite 
stream,  formed  by  nature  over  or  under  the  surface,  may  be  used  by  htm  as  long  as  il 
remains  there ;  but  ho  may  not  prevent  the  natural  flow  of  the  stream,  or  of  the 
natural  spring  from  which  it  commences  its  course,  nor  pursue  nor  pollute  the  same. 

Artesian  Wells. 

(Chapter  14    Acta  of  eighteenth  senton,  1188.) 

AN  ACT  to  provide  for  the  slaking  of  artesian  wolle  and  construction  of  water-courses  therefrom. 
Hi;  it  enacted  by  thu  legislative  attcmbly  of  the  Territory  of  Dakota ; 

Suction  1.  I  Commissioner  created.]  That  for  the  purpose  of  carrying  into  effect  tbo 
provisions  of  this  act,  the  judge  of  probate  of  each  county  shall  he  at  officio  county 
artesian  welt  commissioner,  which  office  is  hereby  created. 

Sue.  S.  f  Application  by  ten  resident  freeholders  ]  Before  the  artesian  well  commis- 
sioner shall  take  any  action  toward  creating  or  establishing  any  artesian  well,  there 
shall  bo  filed  with  him  an  application,  signed  by  not  less  than  ten  resident  freehold- 
ers of  any  township  or  townships  in  which  such  artesian  well  and  the  lands  to  be 
benefited  thereby  and  to  be  assessed  therefor  may  be  situated,  giving  a  description 
of  the  place  where  said  well  is  proposed  to  lio  located,  and  also  a  definite  description 
of  tliu  licginning,  tho  route,  and  tho  terminus  of  the  water-way  through  which  it  hi 
proposed  tlml  I  lio  water  from  such  well  shall  How  when  the  samu  is  completed  and 
in  operation,  and  offering  the  right  of  way  for  said  well  and  such  water-way  through 
llieir  said  land,  and  who  shall  be  subject  to  direct  assessment  therefor. 

Sko.  A.  [  ^Dpotnfment  o/rieiccrs— duties.  1  At  the  expiration  of  twenty  days  after 
tho  tiling  of  sash  application  tbo  said  commissioners  shall  appoint  three  disinterested 
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persons  as  viewers  who  shall  without  unnecessary  delay  proceed  to  personally  «i- 
HQiino  the  place  where  said  well  is  to  be  located  and  the  course,  route,  and  terminus 
of  saiil  proposed  water-way,  and  shall  ascertain  whether  said  location  of  siieh  well 
and  establishment  of  said  water-way  is  practicable  and  necessary  and  beneficial  totho 
public  welfare  «f  the  district  in  which  the  some  is  proposed  to  be  located,  and  shall 
report  the  result  of  such  investigations  in  writing  to  said  well  commissioner,  having 
first  been  duly  sworn  to  faithfully  and  impartially  discharge  their  duties  assncb 
viewers.  If  any  person  npon  whose  land  the  proposed  well  is  located  or  through 
whose  land  any  water-way  therefrom  may  pass,  shall  have  tiled  any  protest  against 
the  location  of  said  proposed  well  and  water  way,  prior  to  the  appointment  of  said 
viewers,  they  shall  assess  the  damages,  if  any,  which  snch  person  may  sustain  from 
the  location  of  such  well  or  said  water-ways  throngh  his  laud,  and  shall  report  said 
damages  with  thn  report  of  their  proceedings  made  as  heretofore  provided. 

Site.  4.  [Report  when  damaga  assented.]  If  a  majority  of  the  viewers  assess  and 
report  damages  in  favor  of  any  person  protesting  against  the  location  of  buc.1i  well 
or  its  water-ways,  their  report  shall  be  presented  to  the  hoard  of  county  commission- 
ers of  said  county,  and  If  said  hoard  shall  consider  the  proposed  well  of  sufficient 
importance  to  thn  public  they  shall  order  the  costs  and  damages  to  be  paid  out  of  the 
oonnty  treasury  ;  but  if  a  majority  report  against  the  claims  for  damages  of  snch 
person  he  shall  be  liable  for  the  costs  or  such  appraisement. 

Sec.  5.  [roiier  of  county  eommittioneri.]  If  it  shall  be  mode  to  appear  to  the  board 
of  county  commissioners  that  the  damages  assessed  are  unreasonable  they  may  set 
aside  suuh  assessment,  and  In  such  case  the  artesian-well  commissioner  may  order 
another  appraisement  by  different  persons,  under  the  same  regulations  as  provided  in 
the  first  appraisement. 

Sec.  6.  [Appeal  to  district  court.']  Any  person  aggrieved  by  any  decision  of  any 
board  of  commissioners  hod  under  this  chapter  may  appeal  therefrom  to  the  district 
court,  the  same  as  provided  relating  to  highways,  bridges,  and  ferries.  (Section  29, 
chapter  29,  Political  Code,  1217  General  Laws.) 

Sue.?,  [fee  of  viewer*.]  The  viewers  appointed  under  the  provisions  of  section  3 
of  tbie  act  shall  receive  the  sum  of  two  dollars  per  day  for  their  services  as  described 
in  said  section,  to  be  paid  by  the  persons  who  signed  the  application  for  said  well, 
who  shall  be  severally  liable  to  pay  the  same. 

Sec.  «.  [Survey  after  favorable  report— plat  filed.]  If  the  viewers  make  and  file  a 
written  report  with  said  commissioners  recommending  said  location  and  ronte  as 
practicable,  necessary,  and  beneficial  the  com  mission  era  shall  cause  a  survey  and 
measurement  of  the  location  of  said  well  and  the  line  of  the  proposed  water-way  to 
be  made  by  the  county  surveyor,  and  a  plat  thereof  shall  be  filed  ID  tfie  office  of  the 
register  of  deeds  of  said  county,  and  be  subject  to  public  inspection,  and  shall  show 
the  location  or  the  well  and  the  lines  and  route  of  the  water-way  therefrom. 

Skc.  9.  [Order  of  location  by  commissioner — damage*.]  Upon  the  filing  of  the  plat 
and  the  minutes  of  said  survey  as  provided  in  said  section  5,  the  said  commissioner 
shall  make  an  order  in  writing  iu  which  be  shall  declare  said  well  and  said  water- 
ways therefrom  to  be  located  in  accordance  with  sold  plat  and  survey :  Provided, 
That  iu  cases  where  damages  have  been  appraised  and  assessed,  the  same  shall  first 
be  paid  to  the  person  entitled  thereto,  or  paid  into  the  county  treasury  for  their  use, 
before  such  lands  shall  be  actually  taken. 

Sac.  IU.  [ilaiUcag's  contribution  to  water-way — penalty — cuiledion.]  Whenever  it  is 
necessary  to  construct  a  water-way  from  any  artesian  well  across  the  right  of  way  or 
road-bed  of  any  railroad  company  it  shall  be  the  duty  of  the  railroad,  when  do  tilled 
by  the  com  miss  ion  era  so  to  do,  to  make  and  maintain  the  necessary  opening  through 
said  road-bed,  and  to  build  and  maintain  a  suitable  culvert.  Notice  in  writing  to 
make  such  opening  and  to  constrnot  snch  culvert  may  be  served  on  such  company  as 
provided  in  the  service  of  summons,  at  least  thirty  days  before  such  railroad  company 
shall  become  liable. 

In  ease  such  railroad  company  shall  refuse  or  neglect  to  comply  with  the  provisions 
of  this  section,  it  shall  be  liable  to  a  penalty  of  ten  dollars  for  each  day's  refnsul  or 
neglect  to  make  snch  opening  and  constrnot  snch  culvert.  The  district  attorney  of 
the  county  in  which  snch  railroad  company  shall  have  refused  or  neglected  to  com- 
ply with  the  provisions  of  this  section,  shall  npon  complaint  being  made  by  the  ar- 
tesian-well commissioner  bring  suit  to  collect  snch  penalty  or  fines,  and  it  shall  be  bis 
doty  to  prosecute  the  same  to  a  final  determination  in  any  court  having  competent 
jurisdiction. 

Skc.  11.  [Duty  of  road  overseers,  etc.]  All  that  part  of  snch  artesian  well  or  arte- 
sian-well watercourse,  which  is  laid  and  constructed  within  the  limits  of  or  across 
any  public  highway  shall  he  under  the  jurisdiction  of  the  overseer  of  public  highways 
or  road  supervisors,  and  it  shall  be  his  duty  to  keep  the  same  open  and  free  from  all 
obstructions,  and  when  any  highway  is  subsequently  constructed  along  or  across 
snch  artesian-well  water-way  then  so  much  thereof  an  shall  cuiue  within  the  limits  of 
such  highway  shall  also  be  kept  open  and  free  from  obstructions  as  above  provided, 
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Sac.  12.  [  Asms  11/  veil,  j  In  bis  order  locating  any  well  under  the  provisions  of 
Ibis  act  the  arte*) an- well  commissioner  shall  give  the  same  a  name  by  which  it  shall 
be  known  ami  recorded. 

8*0.  13.  [JrfrB-Ww/orMrfi/w  «.M(r»c«<m-^wi(rocJ— security.  1  After  making  said 
order  locating  said  well  and  the  water-ways  thereof,  the  artesian- we II  commissi ouer 
shall  proceed  to  advertise  for  bids  for  contracts  for  sinking  or  making  such  wall,  and 
oonsruoting  aaid  water-ways.  He  shall  give  not  lose  than  sixty  days'  notice  of  the 
time  and  plane  where  such  bids  may  be  offered  and  opened,  by  causing  a  notice 
thereof  to  be  published,  not  leas  than  eight  weekly  insertions,  in  the  official  paper 
of  said  comity,  snoh  bids  shall  be  filed  with  the  oonnty  clerk  of  said  county  by  the 
parties  making  the  same,  and  shall  be  taken  subject  to  the  approval  of  the  board  of 
county  commissioners  of  aaid  oonnty.  No  contract  made  by  the  arteeian  well  com- 
missioner shall  be  valid  nnleea  approved  by  the  board  of  oonnty  commissioners  of 
snoh  oonnty,  and  their  approval  indorsed  thereon  by  the  chairman  of  said  board. 

The  artesian  well  commissioner  shall  oontract  with  the  lowest  responsible  bidder 
giving  admin ute  security  for  the  performance  of  the  work. 

Such  security  shall  cover  the  completion  of  the  job  in  the  manner  and  within  the 
time  fixed  in  the  contract,  and  the  amonnt  thereof  shall  be  Axed  by  said  artesian 
well  commissioner.  Said  com  mission  or  shall  reserve  the  right  to  reject  any  anil  all 
bids,  and  may  adjourn  the  time  for  receiving  snoh  bids  from  time  to  time  by  publish- 
ing a  notice  of  such  adjournment,  but  not  in  all  mom  than  sixty  days  from  and  after 
"     "  ■  r    -tiei&ra-     '      '  ......  ,  ,    ,       ™  ...... 


e  named  in  the  first  advertisement,  for  receiving  such  bids.    The 
sinking  the  well  may  be  separate  from  the  contract  for  constructing  the  waterways, 
aud   may   be  let  to  different  persona.     Whenever  any   snob   arteeian    well   shall 
have   been   fnlly  completed   and   final   report  thereof  made  by  the  well  commie- 

*"  *"  e  board  of  county  commissioners,  the  Mid  hoard  shall _  .1  .  .._ 


trol  and  management  of  said  well  and  appurtenances  to  the  board  of  supervisors  of 
the  township  wherein  said  well  is  situated. 

Sue-  14.  (.Board 
eating  said  well,  I 

board  of  oonnty  commissi  on  era  and  the  oonnty  treasurer  of  said  county,  who  stuui, 
together  with  said  well  commissioner,  constitute  a  board  of  assessment  herein.  The 
county  clerk  of  said  county  shall  be  the  clerk  of  said  board  of  aHscasnient.  The 
in  cm  bo  in  of  said  board  shall  meet  within  twenty  days  after  receiving  said  notice, 
and  may  adjourn  from  day  to  day -until  their  duties  are  performed  as  hereinafter  set 
forth. 

Sec.  15.  {  Mode  of  &*tM*mtnt  and  apportionment — Tax  collection,  ] — The  said  board  of 
asBeaaoient  shall  make  an  estimate  of  the  ousts  of  constructing  said  artesian  well 
and  the  said  water-ways,  for  the  purpose  of  raising  the  fnnds  necessary  for  the  con- 
struction of  said  well.  They  shall  have  power  to  apportion  the  costs  thereof  as  fol- 
lows- 

(1)  They  shall  create  a  oonnty  fund  to  be  known  as  the  Arteeian  Well  Fund,  and 
may  levy  an  assessment  upon  all  taxable  property  in  said  oonnty,  not  exceeding  two 
mills  on  the  dollar,  and  the  basis  of  value  upon  which  the  annual  levy  of  the  current 
or  prveediug  year  was  made :  Provided,  That  not  more  than  one-tenth  of  the  oost  of 
any  artesian  well,  or  waterways  therefrom,  shall  be  paid  ont  of  said  fund,  and  the 
amount  so  paid  shall  be  applied  to  the  payment  of  the  expenses  and  per  diem  of 
the  well  com missi oners,  the  viewers,  surveyors,  membors  of  the  board  of  tweeaement, 
damages  for  right  of  way,  and  other  like  incidental  expenses. 

{3)  They  shall  determine  what  portion  of  the  costs  of  said  well  and  its  waterways 
shall  bo  paid  by  enob  of  the  townships  In  which  said  well  or  said  water  counws 
therefrom  are  situated  :  Provided,  That  in  no  case  shall  the  amount  apportioned  to 
any  one  township  exceed  one- fourth  of  the  estimated  cost  of  such  well  and  water- 
ways, and  the  county  el  rk  shall  present  a  statement  of  snoh  amount  to  the  respect- 
ive clerks  of  such  townships  if  organized;  and  said  board  of  assessment  shall  estab- 
lish and  determine  the  rate  of  assessment  necessary  in  such  townships  to  rains  the 
amount  so  apportioned  to  snoh  townships.  It  shall  then  be  the  duty  of  the  officers 
of  such  townships,  who  have  similar  duties  to  perform  in  other  matters  of  township 
revenue,  to  levy,  and  they  are  hereby  empowered  to  levy,  an  assessment  upon  the 
taxable  property  of  said  township,  not  exceeding  the  rate  fixed  by  the  board  of  as- 
sessment for  such  township,  which  shall  be  placed  upon  the  tax-list  nndor  tbe  head 
of  "General  Township  Tax  for  Artesian  Well  Furposos,"  and  collected  mother  town- 
ship taxes  are  collected,  and  shall  be  held  by  the  county  treasurer  when  collected  aa 
a  distinct  fund  to  be  disbursed,  as  hereinafter  provided,  to  pay  for  constructing  snoh 
well. 

(:()  In  addition  to  the  foregoing  general  township  and  county  assessments,  the  said 
board  of  assessment  shall  also  make  a  special  assessment  against  each  piece  and  par- 
col  of  laud  directly  benefitted  by  said  well  and  said  water  courses,  carefully  adjust- 
ing tlio  per  cent,  and  amount  of  snub  assessments  with  reference  to  the  relative  dis- 
tance of  such  lauils  from  the  well  itself,  and  tbe  water -conjees,  and  the  amounts  so 
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apportioned  shall  be  levied  an  a  special  tax  upon  said  land,  and  stall  be  placed  upon 
lie  tax  list  by  the  county  clerk  or  auditor  under  the  head  of  "  Direct  tux  for  artesian 
veil,"  and  shall  be  paid  into  the  county  treasury  as  other  taxes,  and  kept  by  said 
treasurer  in  a  special  fnnd  to  pay  for  the  cost  of  constructing  said  well  and  said  water- 
ways; aaid  assessment  shall  be  for  a  sufficient  amount  with  the  general  county  and 
township  tax  aforesaid  to  pay  for  said  well  and  water-ways. 

SBC.  16.  [Jnitual  installments.]— Said  hoard  of  assessment  may  provide  that  the  en- 
tire amount  necessary  to  pay  for  the  construction  of  aaid  well  and  water-courses,  be 
levied  and  collected  as  above  in  one  year,  or  they  may  divide  the  same  into  two, 
three,  four,  or  five  equal  installments,  one  of  which  shall  be  collected  the  first  year, 
and  one  installment  each  year  following,  provided  that  the  portion  designated  as 
oonnty  and  township  tax  shall  all  ho  collected  the  first  year. , 

Sec.  17.  [Review  of  a*«fasment— Appeal.]— The  owner  of  any  lands  directly  assessed 
for  the  construction  of  any  artesian  well  under  the  provisions  of  this  act,  who  may 
feel  aggrieved  by  such  assessment,  may  at  any  time  before  such  tax  becomes  delin- 
quent, appear  before  the  board  of  county  commissioners  of  the  county  lu  which  such 
assessmrnt  was  made  and  ask  to  have  said  assessment,  aa  to  bis  property,  reviewed, 
and  aaid  board  shall  have  the  right  to  raise  or  lower  his  assessment,  ao  as  to  make  it 
just  and  reasonable,  and  an  appeal  may  be  taken  from  the  action  of  aaid  board  aa  in 
other  cases. 

Sac.  IS.  [IHsqvalifi cation  Sy  interest— vaoaney  — lowjUIsA]  Ho  member  of  any  county 
board,  and  no  county  oflicer,  whose  lands  have  been  directly  assessed  under  this  act, 
shall  act  on  the  board  of  assessment.  In  case  any  member  of  snob  board  is  so  dis- 
qualified, his  place  shall  be  filled  by  calling  in  the  sheriff  of  said  county,  or,  if  aaid 
sheriff  is  so  disqualified,  the  county  coroner  may  act  on  said  board. 

Sic.  19.  [Hencfits— principle  of  assessment.']  All  assessments  of  benefits  under  the 
provisions  of  this  act  shall  lie  upon  the  principle  of  benefits  derived.  All  descriptions 
of  land  under  the  provisions  of  this  act  shall  be  made  by  giving  the  legal  subdivision 
thereof  whenever  practicable,  and  when  the  tract  of  land  which  is  to  be  benefited 
or  affected  by  sneb  well  is  less  than  snob  legal  subdivision  it  may  bo  described  by 
designation  of  the  lot  or  other  boundaries,  or  in  some  way  by  which  it  may  be  known. 

Sax:.  20.  [  Additional  assetement.]  Whenever  the  amount  assessed,  for  the  construc- 
tion of  any  well  shall  not  be  sufficient  to  oomplete  the  same,  and  to  pay  all  the  costs 
Hid  Incidental  expenses,  a  further  assessment  shall  be  made  to  meet  the  deficit  or  ad- 
ditional expense.  Sncli  further  assessment  shall  be  apportioned,  asseased,  levied, 
and  collected  as  provided  in  the  first  instance,  and  on   the  same  percentage,  and 

Sec.  21.  [Enrollment  of  tax  by  clerk.!  It  shall  be  the  duty  of  the  oonnty  clerk  to 
spread  on  his  roll  the  total  amount  of  ail  the  well  taxes  determined  upon  by  the  board 
of  assessment,  to  be  assessed  npon  any  township  at  large,  as  a  part  of  the  township 
tax  for  the  year,  and  he  shall  also  spread  upon  said  roll  separately,  and  immediately 
following  the  other  descriptions,  all  tracts  or  parcels  of  land  specially  assessed  for 
benefits,  and  shall  place  opposite  each  description  the  amonut  of  taxes  apportioned 
thereon  for  such  benefits.     All  wells  shall  be  entered  separately,  naming  ea  h  well. 

Sec.  22.  [Collection— mode  of]  All  taxes  assessed  under  the  provisions  of  this  act 
shall  tie  collected  in  the  same  manner  as  territorial  and  other  general  taxes  are  col- 
lected, and  collecting  officers  are  hereby  vested  with  the  same  power  and  authority 
in  the  collection  of  snoh  taxes  as  are  or  may  be  conferred  by  law  for  collecting  gen- 
eral taxes.  All  taxes  levied  under  the  provisions  of  this  act,  with  all  lawful  costs, 
interests,  and  charges,  shall  he  and  remain  a  perpetual  lien  upon  the  lands  upon 
which  they  are  assessed,  and  a  personal  claim  against  the  owner  or  owners  of  such 
lands  until  they  are  paid. 

gRC.  23.  ISalefor  delifiqwncy.]  If  the  taxes  levied  forthe  construction  of  any  well 
are  not  paid  to  the  county  treasurer  as  provided  herein,  he  shall  proceed  to  sell  the 
said  lands  for  such  taxes,  at  the  same  time  and  in  the  same  manner  in  every  respect, 
an  in  the  case  of  any  other  tax  and  with  liko  effect. 

Skc.  24.  [Compensation  of  officers.]  The  artesian  well  commissioner  and  the  mem- 
bers of  the  board  of  assossnicut  herein  provided  for,  shall  recoivo  for  their  services  a 
snm  not  to  exceed  three  dollars  per  day  for  each  day  actually  and  necessarily  spent 
by  Ihom  in  the  discharge  of  their  respective  duties  as  hereinbefore  described.  All 
expenses,  except  on  contract  for  constructing  said  well  or  such  water-con  rees,  shall 
be  paid  out  of  the  general  fund  of  the  county  on  the  order  of  the  board  of  county 
commissioners,  aa  other  claims  against  the  county  are  paid;  said  fund  to  be  nvini- 
bnrsed,  out  of  the  first  money  collected  under  the  provisions  of  subdivision  1  of  sec- 
tion 15  of  this  act- 
general  t_    ._ _ .  . 

this  act,  and  county  clerks  are  authorized,  and  it  shall  be  their  duty,  to  proenreat, 
tho  expense  of  their  respective  counties  the  nooosaary  books  and  blanks  to  carry  out 
the  provisions  of  this  act. 
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Skc.  26.  [Mode of  paymmt  to  contractor. ~f  No  payment  shall  be  mule  to  any  person 
contracting  to  construct  or  sink  an  artesian  well  or  any  watnr-onurae  therefrom  nnder 
the  provisions  of  this  act  except  M  follows:  One- third  of  the  amount  to  be  paid  for 
the  entire  performance  of  the  contract  may  be  paid  when  one-third  of  said  work  it 
done;  one-third  of  said  amount  may  be  paid  when  two-thirds  of  said  work  is  com- 
pleted; but  tbe  balance  of  said  amount  all  all  not  be  paid  nn  til  said  contract  has  ban 
fully  completed  and  the  work  aocepted  and  approved  by  the  artesian  well  oonunis- 
nioner.    The  said   payments  shall  be  made  in  the  following  manner:  The  oo:  " 
shall  make  a  statement  of  the  amonnt  claimed  by  him  to  be  due  nnder  bis  e ......    . 

and  if  the  same  is  correct  it  shall  be  approved  by  the  artesian  well  com  mission  or,  whose 
dnly  it  shall  be  to  carefully  examine  the  work  done  under  said  oontract ;  said  shun 
so  approved  shall  be  presented  to  the  board  of  county  commissioners,  and  if  correct 
they  shall  issue  county  orders  or  warrants  upon  the  well  funds  of  each  particular 
well,  naming  it:  Provided,  That  if  the  assessment  of  taxes  for  such  well  has  been 
divided  into  installments,  as  provided  in  this  act,  said  board  shall  not  issue  orden 
payable  in  any  one  year  for  a  larger  amonnt  than  the  said  installment  for  that  year, 
bnl.  shall  draw  as  near  as  may  be  to  the  exact  amonnt  of  soon  installment.  When 
snch  orders  or  warrants  are  presented  to  the  county  treasurer  for  payment,  if  he  has 
not  yet  received  sufficient  fnnds  to  pay  the  same,  then  such  orders  may  be  indorsed 
and  registered  as  other  county  warrants  nnder  the  general  law,  and  shall  bear  the 
aanie  rate  of  interest  as  other  warrants. 

Sue.  27.  f  D'niripiion  of  omened  lands  filed  with,  register— lie*.]  The  clerk  of  the 
board  of  assessment  provided  for  in  this  act  shall  make  a  statement  of  the  direct  assess- 
ment for  benefits  made  against  the  several  pieces  and  parcels  of  lauds,  giving  s  de- 
scription of  such  lands,  the  amount  of  the  direct  assessment  against  each  piece  or 
parcel,  the  name  of  the  well  for  which  the  assessment  was  made,  and  shall  file  toe 
same  wilb  the  register  of  deeds  of  said  county,  and  the  same  shall  thereafter  be  a  lien 
upon  said  lands  to  secure  the  payment  of  any  orders  or  warrants  iasaed  as  herein 
provided  ;  which  lien  may  be  foreclosed  by  the  holder  of  each  warrants  or  orders, 
and  shall  be  prior  to  all  other  liens  except  for  taxes. 

SRC.  38.  [Watrr-aourte  unobttmoted,  duly  of  ottrtttr  of  highway:]  It  is  hereby 
made  the  duty  of  every  person  through  whose  land  any  water-oonrao  constructed 
under  this  act  may  pass  to  keep  the  same  open  and  unobstructed.  On  failure  so  M 
do,  any  porson  aggrieved  may  complain  to  the  overseer  of  highways  in  the  district 
where  such  water-course  is  situated,  and  such  overseer  shall  have  the  authority,  and 
it  is  hereby  made  bis  duty,  to  call  ont  the  persons  residing  in  said  district  who  are 
liable  for  road  tax,  and  open  said  water-way,  and  the  expense  thereof  shall  be  entered 
by  the  county  clerk  as  a  tax  against  said  land. 

Skc.  SB.  [Repral.]  All  laws  heretofore  enacted  on  the  subject  of  artesian  weUs 
are  hereby  repealed :  Provided,  That  all  proceedings  heretofore  had  and  all  contracts 
made  under  the  provisions  of  existing  laws  on  the  subject  of  artesian  wells  are 
hereby  declared  to  be  valid  and  may  be  continued  and  completed  under  the  provisions 
of  this  act. 

Skc.  30.  [Effect  when.-)  This  aotshaU  take  effect  on  the  1st  day  of  July,  1889. 

Approved  March  8,  1889. 


Section  1    The  nae  of  all  waters  now  appropriated,  or  that  may  hereafter  be  *p- 

Srnpriated,  for  sale,  rental,  or  distribution  ;  also,  of  all  water  originally  appropriated 
>r  private  use,  but  which,  after  such  apptopriation  has  heretofore  tiMn,  or  may 
hereafter  be,  sold,  rented,  or  distributed,  in  hereby  declared  to  be  a  public  use,  and 
subject  to  the  regulation  and  control  of  the  State  in  the  manner  prescribed  by  law. 

Skc.  2.  The  right  to  collect  rates  or  compensation  for  tbe  use  of  water  supplied  to 
any  county,  city,  or  town,  or  water  district,  or  the  Inhabitants  thereof,  is  a  fran- 
chise, and  can  not  be  exercised  except  by  authority  of  and  in  the  manner  prescribed 
by  law. 

Skc.  3.  The  right  t 
natural  stream  t-    ' 


shall  give  the  better  right  as  between  thoso  using  the  water  for  the  same  purpose: 
bnt  when  the  waters  of  any  natural  stream  are  not  sufficient  for  the  service  of  all 
those  mring  the  use  of  tbe  same  those  lining  tile  water  for  domestic  purposes  shall 
(subject  to  such  limitations  as  may  be  prescribed  by  law)  have  the  preference  over 
those  claiming  for  any  other  purpose,  and  those  using  the  water  for  agricultural 
purposes  shall  have  preference  over  those  using  the  same  for  manufacturing  par- 

*  Delayed  iu  transmission  and  inserted  horn  iu  place  of  Montana  division. 


WATER-BIOIIT8   UNDER   MONTANA   CONSTITUTION. 


vate,  and  corporate  lands  for  the  construction  and  maintenance  of  canals,  ilitcbf 
flumes  or  pipes  for  the  purpose  of  convoying  water  bo  the  place  of  use,  for  any  use- 
fnl  or  beneficial  purpose,  and  for  drainage,  upon  paying  therefor  a  just  compensation 
in  the  manner  prescribed  by  lair. 

Sac.  5.  Whenever  any  waters  have  been,  or  shall  be,  appropriated  or  used  for  agri- 
cultural purposes  under  a  sale,  rental,  or  distribution  thereof,  such  sale,  mtital,  or 
distribution  shall  be  deemed  an  exclusive  dedication  to  such  use ;  and  whenever  such 
waters  so  dedicated  shall  have  ever  been  sold,  rented,  or  distribute  to  any  person  who 
has  settled  upon  or  improved  land  for  agricultural  purposes  with  a  view  of  receiving 
the  benefit  of  such  water  nnder  such  dedication,  such  person,  his  heirs,  executors, 
admin istratoTS,  successors,  or  assigns  shall  not  thereafter  without  bis  consent  be 
deprived  of  the  annual  nse  of  the  same  when  needed  for  domestic  purpose*,  or  to 
irrigate  the  land  so  settled  upon  or  improved,  upon  payment  therefor  and  compli- 
ance with  snob  equitable  terms  and  conditions  as  to  the  quantity  used  and  times  of 
use  as  may  be  prescribed  by  law. 

Sac.  6.  Whenever  more  than  one  person  has  settled  upon  or  improved  land  with 
the  view  of  receiving  water  for  agricultural  purposes  under  a  sale,  rental,  or  distri- 
bution thereof,  as  in  tho  last  preceding  section  of  this  article  provided,  as  among 
such  persons  priority  in  time  shall  give  superiority  of  right  to  the  use  of  such 
water  in  the  numerical  order  of  such  settlements  or  improvements ;  but  whenever 
the  nnpply  of  such  water  shall  not  be  sufficient  to  meet  the  demands  of  all  those  do 
siring  to  nse  the  same,  snch  priority  of  right  shall  be  subject  to  such  reasonable  limi 
tationa  as  to  the  quantity  of  water  need  and  times  of  use  as  the  legislative  assembly, 
having  due  regard  both  to  such  priority  of  right  and  the  necessities  of  those  subse- 


quent in  time  of  settlement  or  improvement,  may  by  law  prescribe. 

Src.  7.  The  legislative  assembly  shall  provide  by  law  the  manner  in  which  rea- 
sonable maximum  rates  may  be  established  to  be  charged  for  the  use  of  water  sold, 
rented,  or  distributed  for  any  useful  or  beneficial  purpose. 
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Washington,  D.  C,  April  B,  1889 5 

8D.  Paul.  Minn.,  August  I.  18*9 7-K) 

Sioux  Falls,  8.  Dak.,  Aoi:n»:  2,  ItWn 63-ffl 

8ionx  Falls,  8.  Dak.,  August  a,  1>«9 68-74 

On  train,  near  Huron,  August:!,  1880 74-77 

Huron,  8.  Dnk.,  Angiist  3.  1W... 77-9i! 

On  the  train,  Jamestown,  N   Dak.,  August  4,  1889 92-100 

Bisiuarok,  N.  Dak.,  Aogost  r>,  \W> 100-114 

Kesnniod  snsaion 114-124 

Glendlve,  Mont.,  August  6,  lrf89 124-1*! 

Milos  City,  Mont.,  Aognnt  7,  1*89 134-149 

BillingB,  Mont.,  Angnst  7,  IffcB 149-166 

On  train,  near  Billings,  Mont.,  August  8,  1889 160-171 

Boseraan,  Mont.,  Angnst  8,  1«89 171-lff. 

Helena,  Mont.,  Angnst  9,  1** 105-350 

Butte  City,  Mont.,  Angnst  10,  1«K) J---,  ■„■   1 

Missoula,  Mont,  Angust  11.  1889 S&4-266 

Mosio  Company's  Hanob,  Yakima,  Wash.,  Angust  13,  1889 

Yakima.  Wash.,  Angnst  13,  1*89 966-276 

North  Yakima,  Wash.,  Angust  13,  1889 STG-iftCi 

Ellensbnrgh,  Wash.,  Angnst  1:1.  I8-J9 281-385 

Walla  Walla,  Wash.,  August  IF. 88D-2W)  ■:«* 

The  Dalles,  on  train,  Oregon,  Angnst  15 3Wi-308 

Baker  City,  on  train,  Oregon,  Angnst  Ifi 30* 

Palmer,  Idaho,  Angnst  lfi,  18*9 317 

Boise  City,  Idaho,  Angnst  17,  1H» 319 
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Absorption  of  water 247,248 

Altitudes: 

Alwo  Creek 330 

Altnrns  County,  Idaho 331 

Bismark.N   Dak 31 

Fargo,  N.  link 31 

Jamestown,  8.  Unk 31, 116,  128,133 

Lukes,  in  KurlL  Dakota 9ft,  Wi 

Malta,  Mill-.. ICUI 

Mountains  i:i  Idaho * 3y.< 

Mountains,  o(  the  Blue  294.296 

Rivers,  in  North  Dakota 06,96 

Salmon  Kiver  Valley,  of 344 

Stalin's  Ferry,  of 341) 

Tablesof 331 

Timbered  valleys 193 

Tracks  and  railway  stations,  of,  in  North  Dakota 96 

Areas  irrigated: 

Idaho,  in 352. 333. 3T.4. 40(1 

Montana,  tables  of,  in 195 

Beferen^etn 137,413 

Artesian  wells,  locations  of: 

Ada,  Minn 1M 

Aberdeen,  8.  Dak .11, 12, 17,  so,  63, 86, 90 

Andover,  8.  Dak 33 

AnliUm,  8.  Dak 22,45 

Blackfoot,  Idaho 391 

Billings,  M»ut 16.1 

Bismarck,  N.  Dak 31 

Black  Hills,  in 80 

Bozeman,  Mont .... ....... 163 

Brookings,  8.  Dak 7ii 

Brown  County.  8.  Dak 65.87 

Burn,  Idaho -. 349 

CnssConnty.N.  Dak 11,96 

Campbell,  8.  Dak 34.60 

Colnmbia,  8.  Dak 33.W.86 

Devil's  Lake,  N.Dak.,  at 27,96,07 

Douglas  County,  8.  Dak 66 

Ellendale,  N.  Dak 27.31,112 

Fargo,  N.Dak 26,31.106 

Frankfort,  8.  Dak   22,45 

Frederick,  8.  Dak  31 

Fulman,  Wash 301 

Grandin,  N.Dak 93 

Grafton.  N.  Dak 28, 96.97, 10f> 

Groton,  8.  Dak 9,19,86.66.90 

Highmore,  a  Dak  11.12,24 

Hiflsboro,  8.  Dak 93 

Hitchcock,  8. Dak 9.10,83 

Huron,  8.Dak   ;•,  10, 11. 12,22,24, 2o,60. 63 

Hoffman's  Dell,  Moot 135 

Ipswich.  8.  Dak   39,86 

James  Kiver  Valley,  m  the  Dakota*  .■ ■  13,23 

Jamestown,  N.Dak 24, 26, 27,28, 31, 79, 81. 82,96, 97 
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Put* 

Artesian  wells,  locations  of— Continued. 

LttkeCooi.lv,  8.  Dak 71 

Letcher,  K.  Dak 64.85 

Madison,  ft. Dak 73,73 

Mandan,  N.  Dak 116,1 18, 119.  til 

Marshall  County,  8.  Dak 54 

Mayville,  8.  Dak 106,111 

Mifier,  8.  Dak* 9. 10. 11,94,  £ 

Miner,  8.  Dak 68.BI 

Miles  City,  Mont 136,142 

Mitchell,  8.  Dak 80 

Morehoail,  Minn 28.166 

Montana,  number  of.  in 142, 1SS4 

Montana,  rborarter  of,  in 157,345 

Oakes,  R  D»k 31 

Oxford,  Idaho 39" 

Pasco,  Wasb 300 

Pierre  C.ly.  8.  Dak 101 

Plaoklngton,  8.  Dak 34.68 

Ramsey  County,  8.  Dak 113 

Eedfiold,  8.  Dak 88,45,63 

Bail  River  Valley,  N,  Dak    SU 

Roslyn,  Wash 301 

Salem,  a  Dak ffl 

Sandborn,  8.  Dak .* M.fl 

Spink  County,  8.  DaK 43 

Sahara  Desert,  in 49 

TowerCity,  8,  Dak 96.106.106 

Tyndall,  8.  Dak 34 

Warm  Spriiie*,  Oregon 306 

Webster,  8.  Dak Xt 

Yankton,  8.  Dak 24,3f..G5,  J9.W1 

Vellowstono  Valley,  Mont.,  Id 303 

Artesian  wells,  remarks  on : 

Analysis  of  matcm 8.K1.97.U0 

Belt  In  Dakotas II,  87,  CM,*) 

Boring  for 12.60,62.«,ttS 

Capacity  ..r Bl, 88,98, 94,97 

Character  of  water 10.  33 

Congress,  action  asked;  from 51.76,3jl 

Dakota,  laws  of,  ou 83.418 

Depth  of 11.135 

Flow  of W.89.99.93, 10f..Ifi3,26.J65 

Hitchcock,  pressure  of,  at 10 

Inches  of  flow 310 

Interior,  basins  of 412 

Irrigation  by 342,350.390 

Miller,  double  flow 10 

Missouri,  v> wards  the II 

Practicability  of,  in  Idaho. 36! 

Volume  of  water,  in W 


Barbed -wire  fences 237 

Bluffs,  location  of 12)4,137.160 

Guy's,  Montana 137 

High,  Montana IK 

Idaho,  in ; 338 

Bnttes,  references  to 128,  IS 


Canal,  incorporations 121,133,235,236,304,305 

Canals,  names  of,  companies  in  Dakota  : 

Bay  State,  The IB 

Bear,  Butte,  and  Elk  Crock,  The 131 

Bear  Bntte,  Straw Iwrrv  and  Ruby  Gulch 131 

Bismarck  Works,  The 131 

Black  Hills  Company's,  Tim £;-„„_!  124,121 


Canol«.  name*  nf,  ewnnanlee  in  Dakota — Cootinoed. 

Hi.x  Elder.  The 12* 

Bunion  ami  Little  KnnidH,  The 1M2 

Hrnwn's  Irrigating,  The 121 

Itnttn  County.  The 121 

Butte  Irrigating,  Tbe 122 

Central  City.  The 121 

Dead  mux]  Water,  The .* 1.1 

Elm  Grove.  Tbe 121 

Fargo  Water,  Tbe 131 

Gu Will,:,  ill., 121 

Lone  Tree,  Tbe 121 

LowBt  ii..jn.!"  j'tif 121 

Mutual  Water, Tbe 121 

Rapid  City.  The  121,  lai 

Rapid  River ; 1« 

Rapid  Valley.  Tbe 121,1*! 

KockviUe  Tepee,  Tbe ivi 

Waonm,  Tbe 122 

Western  Improvement,  Tbo. 181 

Canals,  saoioiary  aod  tablve  ui,  m  Idaho  i 

Ada  County 396,3211 

Alturae  Cnonty 331 

Bear  Lake  County 3K1.332 

Bingham  County 333.334 

Boise  County    336,3311 

Caasia  Comity 343 

Elmer  Coaoty 34ii 

Logan  Cnunty 352 

Ouieda  County 35H 

Owyhee  County 330,360 

Washington  County . 362 

Canals,  names  of,  nompanieft  in  Montana: 

Beaver  Creek  Company 236 

Belt  Creek 236 

Big  8p nog  Company 235 

BouMor  Valley 236 

Canon  Ditch  Company 23.1 

Desert  Company 235 

Eldorado  Company 23S 

Italian  Company 236 

HUler  Croak  Company 236 

Miles  City  Company .  235 

Morclaml  Couipauy 235 

Republican  Company 2C10 

Ryan  Company 236 

Surprise  Company 23ti 

Tongue  River  Couipauy 236 

Union  Company 236 

Ward  Company 236 

Canal",  name*  i>f.conn>ftnioe  lu  Washington: 

Ahtaoum  and  Wide  Hollow,  Tbe 305 

Atalman,  The 304 

Broad  Gauge,  The 305 

Brouk  Creek,  The 305 

Coleman  Creek,  The :«05 

Eureka,  The 305 

Fowler,  Tbe    305 

Iowa  Flat,  The 306 

Last  Cbanoe,  Tbe 309 

Manaatask,  The 305 

Muzaee,  The 306 

Natchez  and  Cowiobe,  Tbe  (2) *        30fi 

Old  Union.  The 305 

Oriental.  The 305 

Sohani  io,  I  In- 305 

Settlors,  The 305 

Tenaway.Thn 305 

T'""-'TI" vvo-ayk-305 
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Canals,  names  of,  companies  in  Washington — Continued. 

Uuion,  The 305 

Valley,  The 305 

Wanatchoe.  The 305 

Weuaa,Tb« 30S 

West  Side,  Tb«<2) 305 

Yakima  Vail- v.   I1»e 305 

Yakima  l.i  . ..w I  Water,  The   30* 

Yakima  Irrigating  and  Improvement,  The 306 

Canals,  reference  to: 

Bear  Riv-T,  Id  aba  and  L'tab 357 

Beaver  Head,  Mout 187,235. SEtti 

Benton  Lake,  Uout . 239 

Black  Canon.  Idaho 3*9 

Black  Hills,  in Id 

Bitter  Boot  Valley,  in 254 

BoisoCity,  Idaho 325,326,3£i 

Boise  River,  io 337 

Canons,  io 321 

Clark's  Fort,  Mont.... — 83W 

Dearborn,  Mont. . ■■ 238 

Deer  Flat,  Idaho 3*9 

Dry  Creek,  <n 3M 

Duplex  plana 321 

Eagle  Island.  Idaho 32S 

Eagle  Bock,  Idaho 376 

Plat  Creek,  in 1»,2> 

Florence   at 198,  239 

Fresno,  Cal SO 

Gallatin,  Moot. l«! 

Meagher  County.  Mont.,  sites  for 193 

Miles  City,  at,  Moot 137 

Moxie  Ranch,  at 267 

Fayette  River,  Idaho 336 

Phyllis,  Idaho 327,3* 

Proposed,  ill  Idaho 3* 

BexWg,  Idaho 412,(13 

Ridenbangh,  Idaho 3S6 

Book  Creek,  at 306 

Sebree,  at,  Idaho XK 

Snake  River  Valley,  In,  Idaho 342. 343, 346,  XJJ 

Teton  Ri»«r  Valley,  Mout 413 

Welford,  Waeh 413 

Weiser  River,  in 363 

Wisdom  River,  io 194 

Yellowstone  Valley,  Mnsebthell,  and  Plat  Willow 215, 23* 

Canals, .Capitalists eugagod  id .... ... 239 

Colorado,  water  laws  of 394.413 

Co-operative  effort  io 8U 

■    Cost  and  construction  of 152,239,322,336.414. 415 

He&dgatosof 413 

Indian  Rene  rva  lion,  Flathead 241 

Irrigating  by  reference  to 137, 

183,  IW7.  trif.  W0.  \'tl,  I1M. -204.211,  -iVA.  'TX\  •£.<*..  2;r7,  23H.239,  842,  243, 
247.2f.l,2M,254,2f.G,3«i7,2«rl,272,  3.11,  332,  344,  361,  363,  37li,  M,  40& 

Rontesby 35N 

Cations,  mountain  and  river ..306.2l«.2l:i, 243,351, 2rJ2,2u3,2S4,8&6,263,27Q,33S 

ClesrCreok.un 339 

Discharge  at  Boiso  River 346 

Foote'e,  in  Idaho 341.344.347 

Green,  in  Idaho 33W 

Payette,  at 40J 

South  Braocb  Boiso  River,  at 399,400.407 

The  Narrows,  Idaho 3S7 

Cigars,  made  from  irrigated  tobacco 2JS 

Coal,  references  to 12,109.11'' 

Columbia,  Department  of 143, 157,836.235 

Committee  mnmlioru,  special  references  to  Senators: 

ARtaon,  William  B ._ 6 


Tiro. 

Committee  member*,  special  references  to  Senators— Cod  tinned. 

Gonuao,  ArthuT  P . fi 

Himi«:l.  Frank .1 

JouoB.Aleiai.derB   5,250.254.266,2H4.2«..3UC.30>'.:II7 

Plumb,  Preston  B 5,185 

Beagan,  J.  H 5.7,53,  f.8. 71. 77,  •«.  KM 

114, 124, 132, 149,  lfirt,  171 , 1«>,  200.  '£A.  206,  27it. '«,  -JUT.,  300.  :W*.  317. 

Stewart,  William  U.  (obairmao) 5,7.53.iiB,  74,77.92. 100. 114 

124. 132. 149,  160,  171, 185,250, 254.266,276. 284,280,300.  30*.  317. 

Constitutional  conventions,  memorials ; 

Of  North  Dakota 122,  123 

OfNiulb  Dakota 67 

Con u lies,  names  of,  and  reference  to  : 

Ada 324. 325. 328. 346. 347. 31ft 

Alturas 329, 331, 360,  X.l 

Barnes MB 

Beadle 8,83,86,91 

Bear  Lake 331. 375. 3U4.  385.  390.391 

Beaverhead 187 

Bingham 333. 334. 3T.9. 363,384. 3B5.390,  391. 395.  399,  404.  41K, 

Boise 3:15 

Bottineau Ill 

Brown Gl,Bf.,8T 

Boriolgta 104.108,109,114.116,  117 

Bene 16,63 

Cascade 186,187,191. 

Caw 26,105 

Cassia 321,322,336,340,  341,3*2,343,350,  383,393, 395 

Chotean Ifln 

Codington 56 

Caster  5.15, 

132, 133,  134, 130,  136. 137,  140,  144,7145,146,  151,189,  220,330,  344.  346,  392. 

Dawson 140, 151,  WO 

Deer  Lodge 189,212,257 

Dickey 16,30,112 

Deuel 53 

Dooglae 34,55.300 

Edmonds -• 38 

Elmore 32l.3iJ2.344.34i; 

Fall  Biw 63 

Faolk 01 

Fergus 166. 1*0 

Franklin 299. 30" 

Gallatin 161, 187, 178, 1*0 

Oilloiao 307 

Grant 60 

Harnej 312 

Hand 51 

Hamlin ■  00 

JVF.Tm.ii 191 

Kara 132 

Kingsbury B8.74.7fi 

Kootenai 320,362.365 

Lake 88,68,71,72,73 

La  Moure 25,40 

Latab 320.365,:i6(l 

Laurence 16 

Lemhi ..323, 353.  354.  391, 395, 399. 404 

Logan 319.322, 329, 340, 341,  342, 343. 348.  351.  45V. 353,392.304,395.  401) 

MaViieon 186,192 

Ualbenr 312 

Marshall 54 

Meade 64 

, 140,192 


Meagher 
HcCook 


McLean 1W 

Mionebaba 30 

Miner &» 

Miasonri    W 

X.  .ooglc 


Counties,  Ti.iinrw.if,  and  reference  to— Continued. 

M  -V..H.U 1W 

Morton 104,111 

Nexl'eroes 320,3f.7,H&,366 

Ouenta ..•JM.XX.&i 

Owvbee JBl.SS-'.iSeViM'.aSI 

Park 166,194,2*9 

Pennington 93 

Kaiieom 109 

Kal  leeoske 380 

Kicl.lend 106,  TO 

Sanborn 59.66 

si.  .*l,i  .:■.- *W,3W.fi3 

BilverRow 106,111 

nj.n.k aa.43 

8  lark 104,105,109 

Bally 67 

Traill 196,  IIS 

Umatilla.. 30? 

Washington 3as,363,3H 

Whiluian 391 

Yakima 306 

Yellowstone 14*,  151, 181, 108,  UH 

Countries,  reference  U>: 

British  Aii..Ti.-a 319 

British  Colombia. 338 

England,  farming  iu 142.4W 

Europe,  common  law  in 219 

Scotland,  law  in 2911 

Mexico,  ii  riu-»t in 943 

NovaSootia,  crops  in 1H 

Coulees  In  Northwest 33, 101. 102.10:1,  111.  164. 108,  M 

Crook*,  names  of,  and  references  to: 

Almo 339.341 

Amell 1(9 

American  Fork,  on. 191 

Arrow 187,188,190 

Alkali,  n. 14 

Aocbard 239 

Basin 338 

H.UnOII 3M 

Battle 93 

BBnnaok :ot 

Beaver 136.191 

Bear 361 

Bolt '. pg 

Big  Elk 192 

Big  Blaokfoot lifl,190 

Big 33&,336 

Big  Dry  Creek IU) 

Big  Ualaoa 3&S 

Big  Porcupine Ire) 

Big  Spring 1«7, 187,  l#.  190 

Big  Timber VM 

Big  Willow 3*5 

Birch 838,366,3651,361,373 

ltittor  Boot  Valley,  small,  in 183,  S57 

Black  Tail  Deer 192 

Boulder 361 

Box  Elder 63.H8 

Brown's 361 

Burnt  Forks 193 

Cabin 119 

Cache 383 

Camas 349,  333. 399, 400 

Camp 360 

Caflon 413 

Cannon 571.3H0 

^m" f.niwlc  w 
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Creeks,  names  of,  and  references  to — Continued. 

Cassia 838,339,348 

Castle- 361 

Catherine 361 

Cedar 342 

Cherry 359, 3»l 

Cholean 55 

Clark's  Fork 1H9 

Clear   137, 130,  189.335.336.337,343 

Cleat  Water 365,365 

Clifton 359 

Clever 351,352 

Corral 349,350 

Cottonwood 335,338,342 

Cow 361 

Cowliu 269 

Crane 189 

Crow 191 

.Dead  Wood 361 

Dearborn 192 

Deer 350 

Deer 329,331 

Deer  Lodge 189 

Deep 188,359.361 

Dwil 358.359 

Dnok 1M 

Dry '. 3-J4.  :«:.  :<:n-.  jw,  :til,343,XJS,3K) 

East  Rock 336,  34",  341,  343,  33a,349,:t50 

Elk 

Elk 63,213 

Fifl«enMile'7.VV."l!V."/.?r.'.IV.r.ir."V.".ir.V.!'/.'.V.!'/.lr.'V.'.'. '.".".'.  324 

Fish 182,361,35* 

Five  Mile 359,324 

Plata,  iu 18f,  192,239,  244,253,  256, 3r>7 

Flint 189,190 

French 03 

Fos 189 

Qooee 338,341,383,393,394 

Grant 193 

Horn  Fork 364 

Haylen 340.343 

Hazard 335.336 

Head,  in 209,243 

Henderson 359 

Highwood 188 

Hot 191 

Jump 360,361 

Kinney 354 

Lake  Fork 335,336 

Land 338 

Little  Big  Horn  189 

Little  Blackibot 189,190 

Little  Malad 339 

Little  Muddy 239 

Little  Porcupine Irf9 

Little  Prickly  Bear 191 

Little  Willow 325 

Logan 331 

Lone  Tree 36t 

Halad 350 

Mann's .  363 

Matvb 338,  342, 356,  35*.  3*3 

MoClollan 191 

Medicine  Lodge 309, 4WI 

Medicine.... IW 

Middle 190.191 

Mill 358,359 

Mining  and  Milling .     XI 

U8.ll._28 
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Fan 

Creek*,  name*  of,  and  mfmera»»  to— Ctathnad. 

Mink 358 

Mltpeb 189 

Muddy    IBS 

MoMelahell 188,189 

Nftrn.-n,  The DO 

Ne*ada 1*.I90 

OTalloo 1* 

Fw 331 

PeMe 189 

Potlatob 366 

Prickly  Bom 191 

Pryor 188 

Pickett 361 

Raw- Track a» 

Sapid 63 

Battleenak« 957,:01 

Reynolds 361 

Bock 337,338.340,349.383 

Book  Bed 192,193 

Bnoky  Fork 189 

Rocky  Gap - 188 

Roaebod 137,189 

Salmon 34! 

SerenUtle 19).  \-K 

Shield*! 194 

SbooFly 361 

eiinrikni i«e 

Silver  Bow  Valley 194 

Silver 348,349,33 

Sinker 361 

Sim'a 239 

SiiteenMlle. 191 

Skallkabo 193 

Smith 3M 

Soldier    3*9.350 

South  Mountain 361 

Spring 189.349.350 

Bqaaw  Creek  Flat 335,361 

Story  189 

Sublette 336. 339. 340.  J« 

Sunday 357 

gweetnaier,  South  Fork  of 3S7 

Teo  Mil* 394 

Three  Mile 350.361 

Trail 329,331 

Trapper 343 

Trout 190,361 

Two  Mile 358 

Upper  Flint 190 

Warm 359 

Warni  Spring 190.309 

Weeping  Child 193 

Wewon 367,359 

WeetBock 336,338 

White  Beaw 194 

Williams 3fil 

Willowe 3M,  236, 349. 409 

Crops,  general  reference  to........ . ...... fii,  74, 

77.  88,  90.  99,  100,  101,  104,  107.  108.  113.114,117.136,127.130,133,137.139, 
142.  144,  146.  147,  150,  153,  154,  155,  159,  165,  191,  216.  21e,  219.  220.*!*, 
831.  233,  241,  250.  256.  257.  860.  262,  263.  265,367. 268,272,  274,  336, 36*.  395 

Alfalfa..   124,130.133.134. 150. 155. 156. 159. 165. 16H.214,  X15. 297.231, 

833,  350,  367,268. 371, 373. 274. 375.  3I7.31M,  337.J3M.  339, 344,  358. 37U.3H6.399 

Barley 800, 

308, 318,419. 331, 257, 260,263,  tffct,  373, 274. 318,  :Kt7. 3JS.  339.  344.  385, 386, 4  4 

Beet* *M 

Bl  oe  joint  grata 302,203.215,227.331.133 

Clover 831,233,968 


.IHMjk 
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Crops,  general  reference  to — Continued. 

Cprn 800,818,222,989,871,272,274,344 

Grains,  small „..339,36B,  386,3-5, 386, 404 

Grasses 128, 130, 221,227,231,  SOT,  384,362 

Hay.  114, 144,150,153,166,215,219,222,231,250,272,274,325,337,339,357,362,386,  399 

Hops.... 872,274 

0*M 114,162,166. 

192,  218,  219,  257,  260,  263,268,  271, 272,274,337,338,  339,  344, 385,  386, 382,  404 

Onions,  flavorless 225 

Potatoes,  their  size  and  weight .  165, 224, 218, 226, 231, 260, 263, 272, 318, 337, 338, 344 

Boots 77,263 

Eye 133,220,222,231,387,372,385 

Timothy 125,287,271,337,3*8,344 

Tobacco 872,274 

Vegetables,  garden 144,156,293,337,339,386,307,404 

Wheat 64,107,114,115,122, 

125, 129, 132, 133, 146, 162, 153, 157, 159, 165,208, 215,219, 221,823, 331, 250, 
257, 260, 263, 267, 268, 271,  272,  274,  318, 325, 337, 338, 339, 344, 386, 392, 404 

Crops,  reference  to  location; 

Cassia  Count v,  in 336 

Comparative  production 208 

Continual  cropping,  effects  of 215 

Crow  Indians,  by 242 

Dakota,  raised  in 9 

Dry  jtrass 281 

Flatbead  Indians,  by 241,242 

Helena,  prize  grain  from 220 

Idaho,  in 328,362,377,338 

Latah  County,  In , 382 

Lemhi  Comity,  in 3S4.366 

Logan  County,  tn 353 

Manuring,  raised  by 215 

Maximum,  average 818 

Minimum,  average 818 

Montana,  by  irrigation 173,180,217 

Vet  Purees  Connty,  in 357 

On  irrigated  lauds 378 

Prize  grain,  World's  Fair,  I-nudon 220 

Prize  grain.  Centennial,  Philadelphia 220 

Boots,  Yellowstone  Valley,  in 303 

Shipped  to  Chicago 379 

Walla  Walla,  grown  at 291.292.293,295,297 

Washington,  eastern,  in 288 

Yield  per  acre,  with  irrigation 173, 180, 202,  217,21k,  358. 370,414 

Yield  per  aero,  without  Irrigation 224,332 

D. 
Dakota,  laws  of: 

Act  for  artesian  wells 418,422 

Additional  assessments 421 

Advertise  for  bids 420 

Appeals  to  district  court 419 

Application  by  freeholders 418 

Appointment  of  viewers 418,419 

Appointment,  mode  of 420 

Assessed  lands,  description  of 422 

Assessment,  board  of 480 

meetings  of 420 

modes  of 420 

principles  of 421 

reviews  of 431 

Attorney -general,  duty  of 421 

Blanks,  attorney  general's  office 421 

Board  assessment, meeting  of 420 

Clerk  countv.  duty  of 421 

Collection  of  tax 420,421 

Commissioners  created 418 

Cornpiutiation  of  officers 421 

Cons trnction,  bids  for . T|  ,420 


Dakota,  laws  of— Continued. 

Contract.  i*ciirity  of *» 

i    .1.1  (>..;.. ii.  mode  of  payment tH 

Delinquency,  - .!.  for ....  421    • 

Inscription  -i-.--ut.-i!  lauds Mi 

Dlai|iialiiiraii»u<'f  ofltn<ni 421 

Dlsonsliiicutiuu  by  interest 421 

Duty  of  overseen 419,420,422 

Klin-  lu     :-,  ..I  taX 421 

Code,  civil 4W 

Code,  political 417 

Km  of  tie  were 419 

Fund.arto-ian  well 420 

Local  ion,  order  for 419 

M...I.  I  for  awies-oiirut . 420 

Model  foranpnintmont 420 

Mude.1  for  collection 420 

Model  for  rmlmiy  collection 419 

l  >■..  :-  ■  i  -  <lf    ilk   iv.  :i\ . 422 

Penally  for  nonpayment 419,422 

Plat,  Otitic  of 419 

Repeal  of  law 433 

Report  on  .:  .in,  ::■  - 419 

Sale  ill  lain!  for  diMiii|U«ucy 421 

Tux.  tfpiieral  towniliiii 420 

Tax.  railway -.bare  of. 419 

Wat<-T-cinnn'HiiU(ib«triiGteal 42* 

WfIU,  references  t« 419, 422 

Dakota,  iiiventnienle  in .  — — •  —  • 43 

Land  ortii-e.  receipt*  in 43 

M.  i:  lorial  i  to  i    ■ -•■ ■ 67,  US,  123 

Noceodty  for  irrigation  in SI 

North  Dakota,  ooontitntional  conveution  of 13! 

Ron  lb  Dakota.  coii*iitutiotial  convention  of.... 67 

Dakota.  M>rvitaiitui  of  water  in : 

A     inilo  -if.    .-:'  lit  of  way.  .-.  ':■■  i 417 

I'.:  . \  -.4  ■■ 417 

1  vi.i  ..■  ...-  lauds,  penalty  for 417 

1  Melioration  ol  lands. 4  7 


Failure  of,  compliance  witb  law 417 

Land -owner's  r  _■    i- 417 

I  ...  .:  ■  .-  riitht "f  way    418 

H  ,■■!'  of  way 41* 

v.. i  -:  .-.-v.-    nnder 417,414 

Dam*  for  irr^atiou  piirp.ws. .  .  .Vl.;,T.  til,  (VI.  7(1.  71. 112.  I  If..  1 1H,  ISi,  111?.  lrt».  192,406, 

iX)7.'ji3.'jiG.i;44.^r).ji-.-i..',iv..2Tti.*>o,3e6.j67.j83,<rje. 

BroHU  wiuif.A 245 

Cortof 206,236.405 

Construction,  manoury 252,253 

Core  of  clay  in 252,253 

Earth,  of. 354 

Holland,  devices  in 245 

Low.  lying 412 

Mexican.  ex|.oricuce 2*7 

MiIIh,  for 363 

Pence,  at 363 

Pi!esfor 245 

Rook  of 351,413 

Rock  bottom,  a 396 

Spain,  in _         244 

Storage-  for 331 

Story's  Ferry,  at 351 

Teton  River,  on 280 

Wyoming,  in 3* 

Debt,  deOi  led  by  S'ate  constitution 401 

Deep  Wells: 

KiAiika.Mabo 363,364 

Bliss 363,364 

C  il togfc 
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Deep  wells — Coo  tinned. 

Idaho,  io :t4'J,:i.W.J64 

Mfnd»ka 363.364 

Mora 363.364 

Napi 3(3.364 

On  Oregon  Short-Line  Railroad 303,364 

Ditches  for  irrigation  ' 

Abtaonni,  Yakima  County 305 

AtaLmat),  Yakima  Count; 304 

Altura-r ilv  .:.  tables  of 329.330 

Belle  Fourcbe,  cost  of IS,  19 

Big  Creek,  on 330, 336 

Big  Horn,  on 339 

BiBiogs.at 141M54.156.165 

Black  foot,  on 406 

Broadgauge,  on 305 

Brown's,  at 188 

Caldwell,  at 337 

Camas,  prairie,  on 350 

CaHon.  at 150,335 

Capital  Deeded  for 178 

Clark  Fork.on 165 

Clear  Creek, on 335,336 

Coleman  Creek,  on 305 

Coat  of. 2K.  239.  i»S,  272, 273, 274. 275, 397" 

Costio.at '. 329 

Custer  Statioo.  at 227 

Crayon  Cmek.at 165 

Dry  Creek,  on 329 

EllVat 326 

Expensive  natnre  of 375 

Flathead,  Indian  Agency 422 

Gold  Fork 335,336 

Harlan  &  Humble 193 

Horseshoe  Bend,  at 336 

Iowa  Flat,  at 305 

Irrigating,  references  to 51, 

53.  57.  iai .  VM  137. 1 11   i:.7.  Il.l.  ]W,  Hi..,  1-8.  1'H'.  VM,l\U.  191.  1W..211 
249,254,  261.26a,  267,  8tirt.ai;u..w.t.:t.fy.:c:.;Lvj  Xi.t,.r.?..r};..:\:-.41$ 

Italian  Company,  the 165, 230 

Jacobs  A  Co..  the 326,329 

Kelly  and  Bush,  the  329 

Kimball's, at 335,336 

Kipp,tbn 188 

Lake  Fork  ,  the ....... £fi> 

Last  Chance,  tbe 305 

Latah  Coooty.in 367,369 

Laterals 152. 23f..  267. 268,272, 329 

Lembi  Connty e 254 

Lone  Horse  Prairie,  at 127 

Main  works,  Moxie  Ranch.. ......  275 

Manaetank  Water 305 

McAdow,  the 166 

McCarthy,  the 193 

Mill,  tbe 165,363 

Mining,  in  Yellowstone  County 194.238 

Mining,  in  D*er  Lodge  Connty 257 

Moxie  Rancb 260.261,966.305 

Needed  In  eastern  Oregon 309 

North  Yakima 284 

Old  Union,  the 305 

Oriental,  tbe 305 

Parallel,  the 150 

Payette  County,  in 329 

Payne's   329 

Pence,  the 363 

Phyllis,  the 329 

Private,  reference  to i'  365 

Bed  Water,  at LiOO'jllifl 
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Ditches  for  Irrigation— Con  tinned. 


193,136 

inbaugh.  at 327,329 

Bcharuiu.  tile SB 

Bottlers,  (he .  ..305,327,3» 


KopuUic 
Kioenbai: 


Short  ditobea 21.1,329,375 

Stevenson's,  at.. .. ..  326,39) 

Squaw  Creek  Valley,  to 336 

Surprise  tbe 193,238 

Tables  of 187,389 

Tnmnnik  Falls,  at 335 

Tenemso,  the SOS 

Teneway,  tbe 306 

Union,  the 306 

Valley  Land,  tbe 305 

Walling,  the 326,339 

Wanntcbee,  tbe 305 

Warm  Springs  Agency,  at 305 

Watt,  the .. 305 

Wenae,  the 306 

West  Side,  tbe 177 

Wert  Gallatin,  the 177 

Yakima,  at 305 

Yellowstone  Valley ..         227 

Drainage  basins l!4,»J,  ll«,  H-.lf.  I,  IBT.'AVj.i'Kt.  2:4.270.  3«,  373, 376 

Judith  Mountains,  tbn 161, 169. 11W.232.ZO 

Lakes  in j 151, 157 

Mount ai tin,  from .         311 

Silver  Bow,  at 191,344 

Snake  River,  on 376 

E. 

Engineers,  referenoee  to: 

Bradford,  Daniel 238 

Civil,  Montana,  Society  of 185 

Clark,  Joseph  A 396 

DeLaoey,  Walter  W  lt&,s!01.W2.aKl.205.2W 

Foote,  A.  D.,  irrigation  survey :fca,3jr..  372,377 

Foster,  C.  M 310 

Greene,  B.  H 185.195,196 

Hall,  James  M 366,373 

Hinton,  Richard  J 64, 70,  t£,  136,319 

Lombard,  Arthur 238 

Mclntyre,  J.  D 340 

Mclntyre,  H.  L 345 

Mexican 345 

Moore,  ProfenMr 87,89 

Riblett,  Frank 341,344.394,397 

Scheetir,  George 132 

Tompkins,  C.  H.,Jr 320.229 

Evaporatioo  of  water 205;  246, 207, 858, 3*6, 341 

F. 

Falls,  water: 

American,  the 321,322.357.364.373,400 

Great  Shoshone 331 

Mini.laka.  the 351 

Salmon  River 353 

Shoabone  River 337,351,404 

Tamarak 335 

Twin 331 

Ferries  at : 

Bonner's 363 

Glen's 321 

Storey's 394,395 

Starr  I-  \ 337 

Payne's 337 

Co"  Onlch Vrt-H^rf       » 
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Floor,  Colorado,  made  in 280 

Kansae,  made  In 230 

Minnesota,  made  in 330 

Nebraska,  made  in 290 

Wnu-nni.nl.  made  in 930 

Floor  m  1 1  is 386,327 

Flnmes 180,1*.  137.806. 811. (Ml,  353 

Foot-hilla,  reference  to 128, 167, 813.  219, 348,351, 366, 383. 3t*i,  375 

Forest  area: 

Bowman,  new 135.136,170,179,186 

Cannes  of 187, 198,410 

Destructive,  tbisvear 139,337 

Grass  bomioK 338 

Railroads,  oaoseof 338 

Idaho,  local  officers  in 371,410 

Prairie  Ores 136 

National  Park,  at 180 

Local  laws,  on 837 

Forte,  United  States: 

Adams — 381 

Aaainnibofne 343,346,348 

Benton 65,75,339 

BoJord 66,186,189 

Bnrtoo 161 

Kongo... 


Keogb  ... 
Mcdlnnlat 


Owen 193 

Pierre 90 

8baw 187,343 

Simcoe 301,303,318 

Smith 188 

Bnelling : 53 

SoUy 103 

Frmts,sinall.  references  to  150, 

1G&,  193, 234,291, 318, 326. 340. 353, 380, 400. 401, 402. 106, 407 

Blackberries 391,325 

Grapes 391,385 

Melons 130.389,291 

Raspberries 889,391,325 

Strawberries 889.391.895,335 

Frnit-treee.  references  to 390,286,340,344,3«,36o.370,377.3hu.3H8.3W,4U0,407 

Apples 193. 360. 890.396,325, 404 

Idaho,  in 397 

Orchards,  Dakota, in. 168,190,860 

Orchards.  Idaho,  in 407 

Orchards,  ea»(«rn  Oregon, in. 311 

Orchards,  eastern  Washington,  in 309,881.396.297,301 

Peaeb 390,390-5.393 

Pear 193. 3tfl.  905, 335 

Plnm 193,360,335 

Plnm,  wild 16B 


Government  aid,  references  to : 

Asked  tor,  irrigation 41,52,61,319,345,346,400 

Canal  count  m,  inm.  for .  .... ......  — .  — . 337 

Dakota,  from 33,27 

Jetties,  to  build. 337 

Reservoir  sites,  for .............. 148 

Rivers,  navigation  of ...... ............... 337 

Storage,  water  uf . 327 

Survey,  Irrigation,  for 961,349,396 

Grasshoppers,  ravages  of 130,864 


dbyGoogle 


Immigration,  Increase  of 807 

Indian  mwrvatlODS,  irrigation  on; 

Black  Hills 13.66. 198 

Cheyenne,  Northern 240,241 

Crow 138.161.166, 159. 189.  192,249 

Flathead 192,963 

Fort  Hall 3S6 

Sionx 66,67.103 

Idaho,  Id 366,366 

Netl'erces 366 

.   Irrigation,  p-ueral  re  fun- noes  to 10.  49.  !il. 64.^7.68.60. 61. 62,63,64, 68, 69, 

?u,7i.rj,»4.9!uoo.wit,  iu'..  iw.  nu.  nii.  in.  na.  m,  126,  127,  iw, 

131, 13a,  133,  134, 135, 136, 131. 139, 140, 141, 144. 145, 146, 147,148, 152, 
1611, 154, 155,  KM,  163,  164,  Ml,  168, 167,  168, 187, 189, 190, 193, 194, 199, 

200,  aui ,  aua,  903,  204,  nos,  aiu,  213,  215, 217, 219, 221, 224,  226,  22a,  229, 

230,331, 2114. 240, 242, 243, 245, 346, 247, 248,  249,261, 253, 254,  257, 259, 
863,  264,  265,  267,  a69,  277,  319,  331,  341,  347,  350,  352,  376,  377,  391 
Irrigation,  special  remark*  oo: 

Acres  irrii;«l ■'<! 322,336 

Artesian  welln,  liy 77,83,84,  H6,»6, 87, 88,97 

Arid  lands,  on 348 

Bear  Lake  County,  in 384 

Bel lu  Fourcbe  Valley,  in .  15 

Billings,  iu 150 

Bingham  Counly,  in 386,399 

Boise  Hiver,  by leS 

Boisd  Valley,  in 303 

By  farmers 317,397 

By  check*,  eont  of 72,273 

Colville  Valley,  In 303 

Camparison  of  crops 216 

Cost  of  flooding 272,273 

Cost  of,  by  furrow* 272,273 

Cost  of,  generally 270,279.370,374.393,394,396,397.401,409 

Country  irrigated 368 

Crops,  bent  way  to  irrigate ......... 267 

Decreasing  knowledge  or ....  228 

District  for 361 

Doubling  crops... ....................... 182 

Eastern  Oregon,  in 297.307 

Effects  on  soil 310 

Egyptian  Demirt,  on 228 

Electrical  power  fur 342 

Expensive 172.263,264 

Egyptian  kouwledge  of 228 

Extent  of 360 

Facility  for 383,396 

Flooding,  liy ....  174 

Fort  Shaw,  at 301. 302 

General  Government,  system,  by . ..         389 

Home  companies,  by 321,322 

How  to  irrigate 393 

Idaho,  in 371 

James  Eiver  Valley,  in 37 

Kittitas  Valley,  in    281.285 

Klamath  Valley,  in 303,320.321 

Kootenai  County 362,363 

Land  at  Boi»6  City,  cbangnd  by 326 

Latah  County,  in  360 

Land  thai  coold  be  unproved  by 357,372,375 

Linkville,  at  319 

Maximum  valuee  of  land. 221 

Milk  River  Va11«y,  pOHSibilitiee  10 1M 

Mormons,  by 943 

Needed,  where 182,367.278.385 

No  large  enterprises 365 

Oneida  County,  in 356 

Owyhee  l;  ..  1.  from .{, ,t*t-W  k'    "3 


Irrigation,  Bperial  remarks  on — Cmi  tinned. 


Powder  River  Valley,  in 309,310,311,31:! 

Practicable,  whore 3T.7 

Prairies,  on  the ".HI 

Private  OApilal,  by 265,837, '270, 271 

Production,  iocrnaueii  liy 311,312, 3 H 

Raising  water  for 247,  H- 

Relative  coat  of 21 

Report  on,  to  Montana «»,  235, 3*! 

Reports  on,  in  Idaho 320 

Rogoe  River  Valley,  in *M 

Seasons  for  rngatiug 9,  ltU.  IrfO.  340.  300.  301,  1 13 

Sections  irrigated 3H6 

Secret  of  good  crupn 29b 

Seepage  by  3Mt,i=M 

Snake  River,  nsed  tor    303.3*0 

Statistics  »f 325 

Streams,  DBed  for •Jir>,*'i6,3&7,375 

Storage  of  water  fur 373 

SubirrigatiOD  by 23.7:' 

Snbaoil,  the  33 

Surface  soil,  the 33 

Sorveys,  for bO.M.!39.  1*3. '.T7.  ■■*-!. 2*,  284,288,  309.319,373 

Systems  Of &0,  t-1, 112.03.  64,  Kf.71,72.70.  77.  l(i7,V4J.;Mi..2l9.20li.207,  371 

Tapping  rivers  for 413 

Times  of 274 

Town  lots  for SKI 

Townships  uiider 39>i 

Vallev  of  Yakima,  in 377 

Walla  Walla,  at 292 

Way  to  irrigate 370 

Water-wheel,  by 412 

Wheat-growing,  with  anil  without 411 

Worts,  cost  of,  t«io  largo  fur  farmers 183,304 

Yakima  Indiaus,  by .  320 

L. 

Amount,  needed,  with  irrigation .,  924 

Cost  of,  east  and  weet 224. 2:t4 

Lakes,  uamue  of: 

Alpowa 291 

Bear 375,3*4,3-10,  401 

Benton 239,253.  SKI 

Bin  Stone 00,61 

Brant ,. :KS 

Cleveland £W 

Clear  Lake 130 

Corar  d'AJeue 3ii2 

Cottonwood 2T..31 

Devil's,  tbe 27.31,07,100,110,111 

Deer  Lodgo 35Ti 

Flalhnad 1«6 

Fish 382 

Grand  Creek 258,260 

Great  Falls 252 

Hayden 362 

Herman 7(1 

Henry 6fl,3aB 

Jackson 377,408 

John  Day's 333 

Klamath 307 

Kampeska 54,T>$J.7 

Market 112 

Middle -. 3211 

Moses 300 

Mystic 177 

National  Park *.;....,    I     800 


Lakes,  nam  en  of— Con  tinned . 

North  Fork 389 

Park 205 

Peod  d'Oreille 303 

Pumioe  Stone ......  33 

Preston 56,50 

Red  Book 18S 

Keyborg 412 

Kook  Creek 209 

Salt  Lake 404 

Si.  Mary's 843 

Stomp 97 

Spirit 68,75,76 

Summit 238,239 

Thompson 60,75 

Webster 28,44 

Wbitewood 69,75 

Yellow  Hawk 291 

Lakes: 

la  extinot  volcanoes 408 

Large,  In  Idaho 372 

Natural 326 

Near  mo  on  tain  summits 206 

Nearly  dry '. 32 

Land,  references  to: 

Action  nf  Congress  on 394,413 

Base  of  mountains,  at 231 

Bunch -grass  lands 412 

Carnas  meadows 399 

Care  as  prairie* 347,348,349.350,400 

Cassia  County,  In 396 

Colombia  Ktver.reolainisbleon 300 

Cost  of  irrigating 342 

Custer  Flats,  at 117,118 

Dakota,  agricultural,  in 146,164.201.225,234,235 

areas  of 61,52,66.80,188,231 

bench  land  in 134,135.188,190,192,194,202,219 

cultivated  area  of 183,272,273 

uioglandsof 135. 1*3,165 

TigabKtn..99.109.  110,  1I1.1IH.  11«.  126,  127,  129,  134, 136. 156,  1S7, 158, 
159,  169,  190,  191,  192, 193,  194,  200. 201, 208,213, 215. 217,  221,231 

Irrigated,  in 127,180,191, 192,264,965 

lowl.-uds  in 131,856 

meadows  in 187 

prairies,  in 112.128.136,159 

public,  in 85,140,145 

railroad,  in 118 

rolling  lauds  in 158 

without  irrigation  in 131,163 

Desert,  Great  American 842,343 

D«*ert  lands 141,357 

Farm  lands 361 

Fertilizing  the .................. 147 

Forty  acres  nf 406 

Government  lands 216. 218,  322,  357, 358, 359 

Great  Plains,  the 246,247,248,253 

Hail  belt  of  Dakota 147 

High  Idaho 367,  379,383 

H.i  men  trad  and  pre-emption . 318 

Idaho,  agricultural,  In ...  .325,  341,  342,  351,  365,  366,  371,  3H8,  398,  400,  409,  411, 414 

and,  in 320,360,351,389,413 

cultivated,  in 3S2, 360,  :«7, 308, 404 

desert,  in 320 

grazing,  in 400 

irrigable,  in 332,335.341.345,346, 

349,  351.  353,  364,  3i6, 357,  366, 371,  373  375.  .VO.  394, 404, 114 

acres  of 396,  405.409 

amount  of.  irrigated  in 317, 344, 362, 364, 385 

moaduw,  in 341 


frrigsl 


isdkx.  443 

Page. 

Land,  references  to— Cootinoed. 
1  ii  a  1 1 1> — Cod  tin  aed . 

mineral,  to 344 

munniainuiis,  Id 407 

pining,  laud  ID 358 

p,i!.:..   I»i»l  lo 357.371,394,398.403 

suge  hrnsb.  In 377,  3*1,394,411,112 

State  of,  grant  to 401 

Indlau  renervation  id  .... —  ..... 281 

irrigated.  Blue  Mountain,  at 286 

irrigated.  Elleusburgb,  at 284 

Irrigation,  land  requiring ..  412 

Irrigation,  reclaimed  by — .  401 

Malad  Valley,  In 359 

manuring,  needed 204 

market,  proximity  to    220 

Montana,  In 154,231,233,234,235.243. 

244,  246.  247,  251,  252,  253,  264,  85b,  257,  Mitt,  265,  969,  273,  276,  Ml,  413 

Irrigated  areas,  iu 191, 192,194,272.27:1 

Pasture,  in...    234,835 

8ubool  lauda,  value  per  acre,  iti 273 

Oregon,  in 311 

iiwiwr  County,  io 361,363 

Pacific  Central  Ttallruad 394 

Pasture,  lauds  on 192,220,231,236,250.350 

Payette  County,  in 320 

Railroad  grants  of 394 

Sage  Brush  Plains 273 

Snake  River,  on 9*>,358 

Table  lands,  oo.  121.151, 156,168,  18«,  194. 201. 214,231, 236, 256,256,  364. 366. 368,409 

Irrigation  on 354 

Nez  Perc«s  County,  Id 357 

Valoe  of,  increased  by  irrigation 90,99, 

118, 131, 132,214, 290, 298,310,312.  313, 315,  363, 382,39.1 

Washington,  Slate  of,  in 166,967,276,277 

Legal  provisions  oo  water  right,  Idaho  (proponed  State  constitution) : 

City  or  town,  for 413 

Compensation  therefor 413,414 

Development  of  watur  supply 419 

Domestic  parpnsee,  for 413 

Mao n fact n ring,  for 413 

Mining,  for 413 

Priority  of  application,  for 413,414 

Public  nse,  denned   419 

Rental  or  distribution  not  alienable 413 

Rental  controlled   by  legislation 414 

Right  to  appropriate,  The 413 

Right  to  divert,  the 413 

Purchaser  or  renter,  rights  of „ 414 

Supply,  settlement,  insqfficieuoy  of 414 

Laws  ou  timber : 

Burning  nf 219 

Common  control  of 211 

Cutting  of 212 

Forest   protection,  for 410 

Homestead  oo .140,195,401 

Idaho,  Id 198,199 

Necessary  changes  in  195 

£  reposed  regulations  nnder 171 

auders.  W,  H.,  views  oo 196 

State,  laws,  la i 229 

Yellowstone  Park,  in 195,196 

Lumber,  piles  from 237 

Railroad  ties,  for.  237 

Shingles,  for 237 

Trestles,  for 937 

Use  of 941 


3yGoogIe 


Map*,  referred  to : 100,149,270 

MiiM-r,  the 407 

11.  ■■- 3*7,351 

i'lacur 327 

Imports  of  emails,  1870 411 

Speculative companies  in. 414 

Syndicate,  Kaetrtu,  on  Bear  River 359 

Table*  or 339,334 

Moi»tnre  Ironi  i-ulf  ami  lal  .-. 66 

Mountain*,  naiui'B of  range*: 

AtUiiw 88! 

B«..nock 340 

Boar  Tooth  Range 194 

Bear  IW 243 

\:  ■    ■   Crrvk 354 

Hell 188 

Blaok  Ililla,  the 13.67.37.103 

Win-,  the. 2i>1.2K..,  294, 296.297 

lt.«  Uiiru,  the 200 

Big  Snowy  190 

Bird  Tail  Rock 187 

Bridge* 194 

Boll's  Kwn  Trail 409 

Bitter  Bool  Valley,  Id 202.257,331 

('an  boo _ .  335 

C»»ca.ie 320 

Caiwia 394 

Clear  Creek 339 

Coiiteao*  do  Missouri,  (lie 22,32,38.53,60,75 

Craty 194 

'  '  ■      I.-..I;  ■ 189 

i.  ...I..  I...   p. 194 

(loot*  Creek,  on :«7.33S,339 

Harrison,  Mount 338 

Homo  Shoe  Beud,  the 335 

Idaho,  io :i2f.,3at,407 

Itidi -m-nilciK-i-,  Mount 338 

Judith  Gap,  at 190,230 

Little  ISolt 190 

Mimtiiiia,  in 135 

National  Kirk,  io 32* 

Panel],  Mount 209 

PrenM  Kango. 335 

ttafl  Kiver,  on 339 

K»cky,  tlu> 87.88,89, 

115,  111..  1H.  119,  N-MUl,  I97.au, •£«.  S«i.  J-12, 2»3.2li:.2.-A2&l. 323, ;C4, 408 

Salmon  Range 354 

Salt  Lake,  at... 358,360 

Baw  Tooth  RanK« 320.321,323,354 

Sovcti  :..,'■ 408 

Sublotto 339 

Teton  Peak* 413 

Turtle,  the 104,111 

Utah,  in 322 

Mountains,  references  to: 

l,»w  range*  of SOT., 233, 364 

Soon  on 194 

Strata  of 209 

Table 408 

Water  from 8S8 

N. 
Names  of  witnesses: 

Adams,  M.H 399 

Akfi.  Frank 345 

Aldereon. 175 

Allen,  Joseph  W 130 

aumi,  w.  a »r,-GrtOQlc*» 
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Names  of  witness?! — Continued. 

Allen.  W.C 343 

Ambrose,  Charles  J   85 

Andrews,  F.  B 414 

Ashley.  William,  jc 320,3(13 

Baker,  S.  W 2d4 

Banoroft,  L.  L 74 

Basset!,  C.  J 390 

"          Bnssott,  (MI 404 

Blandfort,  II.  S 9U3 

Bell,  W.P 380,357 

Bellows,  Janies 117 

Bennett,  Morris  S 12U 

B-.nl/.: i. i.  Cbarlee SM9 

Berry,E.W 2K1 

1     Bt.rry,OeorneT 2Wi 

Birdseye,  J.  W la 

Bonnay.  Ed.R 3U 

Bradford.  Donald 23ri 

Branch.  T.F 97 

Bryant,E, 260,361 

Bnrkbardt SW 

Bnrteigh.W  A  2*1 

Boms.  T.C 181 

Bart.  W.  A. 8. 'J 

Butler.  D.W 317 

Campbell,  Frank.... 357,35a 

Cary,  Lyman     law 

CaqwiWr,  Cant.  ».  J.,  l,\  S.  Array 3*0 

Carte*,  I- F 384.377.3H1 

Carter,  Hon.  T.  II tsfl 

Casey,  L.  B 27.30 

Chapin.  Charles 341) 

chiids,w.c am 

Chillis.  E  R 30* 

i;,.i.„....\  a to 

Clark.  J.  It 11(1 

Clark,  Joseph  A 39H 

Coborn,C.  B Sffii 

Cobiim.C.P 320,357 

Cock,  H.  D -Mi 

Cook,  J*  ohm  M 412 

Cook,  William M 

Collins,  Timothy 213 

l.'ODrad.J.H 1W 

Courtney.  William    141 

Crow.W.  H.B 333 

Cnnntuicham,  B.  A 27; 

Cnutiiiinlinm, aw 

Cushion,  John  J  28, 24 

Cnsb'iiK.J.J 44 

Cilsbruaii.S   IK,  14 

Cnakolly,  Timothy :» 

riausi in,  Aleck W0.4IK1 

Do  Locy.W 8,3,4,201,205 

DickiiiHon.  It.  L 3;i 

Doaii,  Clinrles  S Ita 

Drake.  E.  D 37 

DnbuiH.  FredT 3*1 

Eddy,  H..W  50 

Egbert,  Marion  O 301 

Eluier,  C.A ■.".mi 

Evans.  H.B 356,3T>7 

Fsaeett,  Charles  I,. -:t 

Fooie,  A.  D.,  t".  S-  lisolociial  Survey 322, :W-J. M<\ 

Frailer.  A 274, 1KI 

Force,  Charles  M SS7 

Foster,  James  W 21*1 


Google 


Names  of  witnesses— Continued. 

Foi,  J.C 391 

Gibson,  John,  U.  8.  Army 301 

Galloway,  Thomas  U 363 

Oray.W.P 899 

Givrti>\  Ifa-njaniiu 185,195 

Greene,  Fraok,  U.S. Army 411 

Grimm,  C.  F. 33 

Gordon,  Mr 115 

Hailey.  Jobo 348,3».»0 

Haiuea.L.D~ 31* 

Hall,  C.W 30 

Hall,  David 67 

Hatl.JameaH 466 

Harrison,  E  P.  H 136 

Harvey,  P.  F.,  II.  8.  Army 249 

H m,f.  ngs,  John  B 329 

Hnvard,  V.,  U.  8.  Army 45,49 

flayden.  Professor 319 

Hawtey.Jamee .* 387 

Henry,  Charles 298 

Hesse,  E.H 325,338 

Hilliard.A 39 

Hilliard,  Smith 39 

Hill.  John  M SW7 

Hindman.C 310 

HotMuo,  Simeon  8 232 

Hodaon.  Knooh  1M 

Hapaon,  I..  D.,  U.  8.  Geological  Survey 348 

Honlton,  C.A 55 

Howe,  W.E 73 

Howeth,  Cbarlea 345 

Howlett.l.utberS 279 

Hoffman.  L.  A 144 

Hntett.  Franklin  W :V0 

Hull,  Abram 140 

Humphrey,  W.A 61 

Jacob*,  B.W 69 

Jacob.,  E.  II 72 

Johnstown.  L.H 344 

Jones  K.  L 38 

Kelley,  Mil  too 371 

Kiogabnr?,  John  T 276 

Klinefelter.  C.  EI 39 

Kuowlee,  Hiram 208 

Koob.P.W isa 

Labrie.  J.  E 43 

Lang,  T.  8 306 

Lilieotbal. 220 

Lewis,  J.  B 281 

Lnoe,  T.  L 174 

Look,  J.  J 114 

Lowtblao,  W.  J 3S 

Hacdonald,  J.  11 76 

McDouald 74 

McGregor,  J.  A 39 

Manning,  George  A 320,352,364 

Martin  a  Mason,  bankers 16 

Meade,  J.  K 124 

McPberson,  Mr .-. 138 

McGillicadily,  Ilr 06 

Millburo,  George  K 138 

Mullen,  Captain,  (.'.  8.  Army 193 

Mood.  H.  II 153,163 

Morrison.  Eager 24 

Hell),  Henrv ■. 60 

Noble,  V.  It...    Ill 

Noble,  William  B 336 

Ordway,  N.O 103 


Names  of  witnesses—  Continued. 

OTarrell.  John  A 407 

Otis,  C.  A.,  U.S.  Amy 848 

Parker.  A.  F 346 

Parley.  O.  E 36 

FaUi.ii,  B VI 

Patterson,  H.  J 6H 

Patterson,  J.  H-,  U.  8.  Arm; 246 

Patterson,  F 3T.7 

PanlsoD,E.aC 118 

Peck,  8.  8 •'* 

Peirsun,  J.  D 70 

Perkins,  W.  Z 350 

Perry,  0.8 34 

Peoples,  George 10U 

Pleroe,  D.  C 3B 

Potter,  W.M 85,40 

Priestly,  Tboaiaa,  Indian  agent 320 

Pritchard,  L.  J 3ti0 

PoroeU,  W.B 106 

Ramsay.  JamenS 186 

Rankin,  W.  A 409 

Rav,  J.  H 127 

Red  Wolf.  Indian  oblef,  reference  to 3191 

Reed.  W.  H 2*5 

Rei  Dinger,  Heory . ............... 302 

Renan.  Peter,  «J.  8.  Indian  agent 841,483 

Riblett,  Frank,  C.  E 340,341,392 

RiU,  Philip 831 

Hirh,  J.  C 331,3*4 

Roberta,  A.  B 801 

Roberts,  A.  B 341 

Robioson.J.C 211 

Rookafrbw,  1 36 

Reader,  V.C 364 

Rogers,  B.A 36 

Rows,  W.H 113 

Rowley,  H.W 140 

Sanders,  W.  P 197 

Sebree,  Howard 317 

Sobeetz,  George...... 138 

Soott,  Jos.T 39 

8houp.Q.L 330,341,350.357 

Skillmao,  Philip 66 

8fsk,8.H .- 335 

Smslley,  E.V 7 

Smith,  Alanson 319,411 

Smith,  W.F 6B 

Smith,  Benjamin  J 33S 

Smith,  Epbraim 360 

Snyder,  Andrew  H 16 

Sodenberjt,  C.A 36 

Spanld'ng.  Rev.  Mr 291 

Spaoldiug,  B.  F 105 

Speddon,TE.  C 347 

Spooner,  1.  K 66 

Standrod,  D.  W 

Starrh,  T.A 330,340,383,390 

Sterling.  Edward 91 

Stevenson.  Hon.  E.A 384, 388, 367 

Stevens,  KM 100 

Strangbao.  Jos.  C 319, 324, 32*.  335, 346, 361,357,364,365 

Stoddard,  William fil 

Stougb.  W.  H.,  U.8.Anny 62 

BtribelLJ.W 146 

Storgill,  J.W 313 

Shutout.  S    C 39 

Swallow,  O.C - 229 


Google 
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Names  of  witnesses— Continued. 

T.impkiti-,  C  H.jr 3M 

Towne,  Kloior 345,346 

Two,  K.  II      34* 

Tucker,  R.  8 35J 

Turner,  Jobn  M 11* 

Turner,  B.  J 39 

Underbill.  T.  6 109 

li.haiii,  tt'arn-n 93 

Ui»littw,  IM 240 

Vail  Tassel 65 

Weateott,  C.  B »3 

Wheeler.  William  F 236 

Wholukv,  James  I) 166 

Whmwr,  fc.S «5 

Wbitnev,  L IM 

Whipple,  A.  S.... 38 

William-,  Arthur.  l.'.S.  Array 49.52 

Williams,  Jobn 171 

Williams,  frank  EI *54 

Winter,  Charles 258 

Wilson,  John  R 13.82 

U.  -.'.    II    M  ,  U   S  (;™.b.iri.-:il  Sur.-V ** 

Wood,  CI 63 

Wmiimd,  M.1V,  t'.S.  Indian  ai;eut 2*9 

YonoK.  I-  (i ». 71 

Nr«-!<t>.i|«-r».  r.  I.  r.'iipi's  to: 

Art.-Maritt.-ll-,  on 17,19.77 

Dispatch.  Ri-.lli.  Id,  Dak 17 

Ditvben, expeiiw  nf  cmstruc lion 19 

Forum,  Tlic.  S. mil. >r  Stutterl  io — . — 816 

T -.Tli...  Cassia  -ronoty 343 

W;ill«  Walla,  at 292 

New  lork,  reference  to.  Mining  Company 322.325,336,1127 


Ocean  en rrents,  Japan  and  Pacific.. 


Passes,  mountain . . ....         133 

I'liiL.Miix,  im..iiii!iiii 116, 117,  128, 231, 241. 319, 325, 327. 40B 

Population  of  Gallatin  County I'd 

I'.Fwrll,  ,l..hu  \V.,  Jliivctt.r  K    S.  GwilofTiciil  Survey 100,102,101, 

100, 114, 1*1, 132,  135, 115, 147, 143, 125, 271, 270, 284,285.  306,  308,  317 
Pumps  for  irrigation 115,247,248,312 


lilr.i.-uR  rif.-reii.---s  to,  (Vnlral  Pnciflc  in  Idaho. 384 

D.i.v.rmid  R...  Grand..,  lb« 391 

lii.t.i.r.ueiit*  t"  irri^ato 181 

Manitoba  road,  the. 105,181 

Mkm.ii i i  l<>  Y'-llnwHt.ntc  River   117 

Norlhom  I'n.-ili.-,  Hie 103. 105, 120.  137 

(l.cjj.in  Short  Line,  the 326. 350. 3.. I.  364,365.400 

RlaWof 211 

Kill  Lake  City,  at 391 

Si,  Pi.iIhikI  .Mu.iio..iH,liK.  the 1BI 

Union  pHCifte,  Ihe 364 

iiiil.il!,  -rar.-i.if i.l-  ivtaiinj;  IliProtn — 

Altitudes,  at  hijili 883.393 

Dakota.  Reni-ml  ref.renee  to  2K.32,  35.36.39,  41.74 

Kr.ris.  I'.  S.  Annv,  As-n.nil-oioe,  at 242.843 

Maitinois 246 

M.wlo 49 

Idaho,  io 347.3:0,366.41* 

Moutaoa,  io 154,217,2*4.866 
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Psge, 
Bain-fall,  statements  relating  thereto— Continued. 

North  Dakota,  Bismarck 103 

Fargo 106 

Jamestown......... 97,100 

liadiaon 71,73 

Manchester  ............................................  74 

Rapid  City 66 

Percolation  of.......... 85 

Precipitation  of 40,44,49, 50, 51,  65,217,235,248,851,356,396 

tables  of 85 

South  Dakota,  in  Alexandria 44 

Ashton 29 

DeSmett 75 

Hnron 44,77,82.85 

Sioux  Palls 53 

Washington,  in  State  of,  Dayton 293,294,295 

Lewiaton 294 

Ranches,  stock : 

Brown's,  at 337,345 

Hozie,  North  Yakima,  at 266 

Natural  wells  on 399 

Ranee  for  stock 409 

Stock  growing 342,378 

Springs  on - - - 399 

Rapids  in  rivers  and  streams: 

Apnea,  the  Columbia,  on 299 

Buffalo,  the 137 

Half  Breed  Island,  at 240 

Snake  River,  on 364,373,400 

Ravines,  references  to 75,120,213,217,225,229,230,253,257,258,364 

Rattlesnakes 117 

Reports,  counties  in  Idaho,  on 333, 334, 336, 346, 352 

Reservoirs,  evidence  as  to 51, 

56,57,  61,  63,  70,76,101,107,109,110,111,113,115,116,130,134,135,144, 
145, 147, 148, 151, 167, 161, 187,  188, 189, 190, 191, 192, 194, 199.204, 205, 207, 
208, 209,213,215, 216, 227, 229, 231,  232, 233, 234, 237, 238, 240, 247, 249, 251, 
252,  253.  255, 256, 257, 258, 262, 271, 32H,  331 .  332, 352, 354 ,  365, 374. 375. 363 
Reservoirs,  references  to ; 

Aid  for  eonstrnctlon.... 385 

Appropriations  for 341 

Artificial  storage,  in 321 

Basin,  fit  for 341 

Baker  City,  Oregon,  at 309,311,312.313 

Bear  Lake,  Idaho,  at 404 

Bear  Biver,  Idaho,  at 385 

Boise  City,  Idaho,  at 408 

Building  of 380 

Cache,  on  the 386 

Camas  County,  needed  in 399 

Cation,  fit  for 337 

Cassia  County,  sites  for 341 

Cedar  Creek,  at 341 

Cleveland  Lake,  at 343 

Conant's  stare,  near 377 

Considerations  for  construction.... 414 

Cost  of  construction 905, 230. 252. 342. 344 


Co-operation,  popular 
Cow  golnbee at... 
Facilities  for 


Forks,  the,  at 343 

Foot-hills,  sites  In 321.350 

Gentile  Valley,  in 3H5.386 

Oooee  Creek,  on 337.338,341.342 

Goose  Creek  Basin,  at 485,394 

Government,  construction  by  .... ............ 405 

Government  survey  for . ....... ... 388 

Hagler  Canon,  in 340 

Jaoksoo  Lake,  as  a  site 377 

L"»b"l«fc' CvnoQlP8 

138  4  L 39 


jrvoirs,  references  to — Coutio 


Lake*  of  Idaho  for  .. 

Lava  walla  for ...............  346 

Liberty,  at 332 

Lost  River  Valley,  system  of. _ 389 

Lower  Blind  Creek,  at „.. 346 

Lower  Fall  Creek,  at ™ „ 346 

Mark  Green,  site  for 343 

Malta,  site  at 339 

McFarland'a  Guloh,  at 396 

Mountain  basins  for 341 

National  Park,  water-storage  la ._  3SI 

Natural  lakes  for 376 

Natural  sites .' 346,381 

Necessity  of , 390 

Raft  River  Valley,  in 339 

Rock  River,  on r 341 

Rooky  Bar,  at 346 

Rites  mentioned  for 370,  S*9, 

322, 383,324, 337,  339, 341, 343,  349,  361, 364,  357,368,  359,  361,364 

Sire  of,  the 252 

Smith  Creek,  at 346 

Snake  Biver,  on 376,386,386,397 

Storage  in 321, 331, 336, 338, 341, 345,349,361,353,375.376,393,398. 400,418 

Survey  showing  sites  for  ...... 384 

Sublette  Forks,  at ~ 341 

System  of 343,380 

Trapper  Crock,  at 338 

TyptoaLtlte 342 

Underground,  site 326 

Upper  Blind  Creek,  at 346 

Upper  Fall,  at 346 

Volume  of,  the 446 

Water  saved  by i 398 

Weston  Creek,  at 357,358 

Yakima,  site  for 270 

Resolution  of  United  States  Senate  authorising  oomimtteo - 5 

Rivers,  names  and  references  to: 

Arkansas,  the 14,246,247,248 

Bear,  the 336,337,369,376,385,404 

Beaverhead,  the 263 

Belle  Fourche,  the 16,18,19,63 

Big  Blaokfoot,  the 193,335 

Big  Heart,  the 108,116,117,120 

Big  Hole,  the 192,194 

Big  Horn,  the 136, 137,153, 158,186,189,315,243 


Big  Prickly  Pear,  the 1» 

Big  Sioux,  the 35 

Big  Smoky,  the 344 

Big  Wood,  the .1 348,348,351,358 

Bitter  Boot,  the 192,193,186,354,258,360 

Blackfoot,  the 186,335,376 

Boise,  the 317, 322, 324, 325, 328, 345, 346, 368, 371, 372, 373, 377, 398,  399 

Bowlder,  the 191 

Box  Elder,  the 134,190 

Bruneau,  the 360 

Canadian,  the 345, 246, 247, 248 

Cannon  Ball,  the 108,117 

Cheyenne,  the „ 13,14,28,63,101,103 

Clark's  Fork,  the 186,193 

Clear  Water,  the 347,348,367 

Colombia,  the 44, 186, 192, 280, 299, 305, 353 

Cowlitz,  the _ 37" 

Cab,  the 357 

Dearborn,  the , 186,187,191.198,338,860,353 

Deer  Lodge,  the 186,189.191.194 

Devil,  the 349 

Des  Chutes,  the 306,319,331 
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Pap. 

Rivers,  names  and  refi  ■reiics*  to— Con  tinned. 

Elm  Hraooh,  of 112 

Fait,  the 413 

Flat  Head,  tbe 182,193 

Flat  Willow,  the 190.216 

Fork,  the 368 

Fork,  North  of 239 

Fork,  Sooth  of 840,258 

Gallatin,  tbe 186,190,191,240 

Grande  Hondo,  the ; ; 287 

Great  Falls,  the 186,187,188 

Greene,  the — 121 

Heart,  the 117,116,120 

Hell  Gate,  the 199,198.268 

Idaho,  the 373 

James,  the 11,12, 

24.25, 27,28, 33. 37.  44, 68, 60, 61, 68, 69, 74,77, 7M,B2. 87, 104. 112, 114. 116 

Jefferson,  the 18$,  191, 192 

Judith,  the 166,167.186 

Joeko.  the 241.423 

John  Day's,  tho 297,306 

Kansas,  tho 845 

Klamath,  the 318 

Knife,  the 109 

Kootenai,  the 198,362 

Lemhi,  the 353,364 

Little  Blackfoot,  the 191 

Little  Heart,  the 108 

Little  James,  the 79 

Little  Lost,  the 399 

Little  Wood,  the 348, 349, 361, 352 

Little  Missouri,  the 39,134,136.137,138,189 

Little  Prickly  Pear,  the IDS 

Little  Powder,  the 137 

Lost,  the 263,331,373,389,399 

Lower  Platte,  the 246 

Madison,  the 186,191,192 

Halad,  the 361 

Malheor 373 

Maple,  brsocb  of 112 

Maria's,  tho 188,243 

McClollan,  tbe 935 

Milk,  the 181,186,188,243 

Minmssippi,  tbe 238,342,304 

Missoula,  tbe 193,193 

Missouri,  the 11.  12.  20,  23,  84.  26,30.31,34.35.39,44,66, 

58,60.  Bl.fi...  66.70.  M-Kt^J,  103.  104. 116. 117. 119. 121. 184, 125, 136, 150. 158, 
161. 186, 187. 1M8. 189, 191. 193, 199, 228, 238,240, 243, 246, 346, 847. 248. 250, 283 

Moxie,  tbe 382 

Musselshell,  the 157,186,189,190.192,216 

Owyhee,  the 313,381,373,408,409 

Pack,  the 363 

Park,  the 104 

Payette 323. 324, 326, 336, 335, 363, 367. 368,369. 378, 373, 409, 41 1 

Pecos,  tbe 849 

Pend  d'Oreille,  tbe 363,364 

Pipestone,  tbe 191 

Platte,  Ihu 246,247,248 

rWatollo.  the   336 

PortNonf.  the I.  335,368 

P..wder,  the 128, 137. 1H6. 343. 308. 311 

Raft,  tbe 337 ,  346. 383 ,  303 

Rattlesnake,  tbe 268 

Rapid,  the 64 

Red,  tbe  25.2(1,98, 108. 10$.  107,  IW.245 

Red  Rock,  the 187 

Red  Water,  the 16,18,19 

Rosebud,  tbe 134,138.186.189.240 

Rio  (irande,  the 242.240.846.249 
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Pigs. 

Bivnrn,  names  and  references  to — Continued. 

Knl.y,  tbo 192 

Salmon,  the 336.347.353.354.  391,393,  «W 

Bht-ds  of  Tntnn,  tfa«.  40a 

Shields,  the   194 

Shoshono,  tbo  371 

Sioux,  the 32. 35, 44,53,54,56,57. 70, 77,81 

Sioux  Falls,  the. 70 

Skunk,  tbe 78 

Spiitb  River,  the 186,188,192 

Snake,  the.      2t>0. 2M6. 300. 304, 311,317.  319. 322.326.336. 396,337, 

333, 340, 341, 345.  ;M7, 3IJ.  350,  3(11,  SfiS,  353,  367, 358,  359.  363, 364, 366. 371.  372, 
37H,  174, :«:.  :pi:.  -177.  :ith.  :i*4, 3*6.  :ew,  394. 395, 396. 397, ;SW, 399, 400, 404, 408 

Snake,  North  ami  Soolb  Forks  of 413 

Spear  Fish,  (be    21,63,64 

Spokane,  ihn  363 

Square  Ruttes,  tbo 108,187 

Sun,  tbe lrtfi.  187, 1^».  191, m,23»,240,243,250,251,  252,203. 303 

Souris,  tbe 104 

Sweet  Grass,  tlm 1ST,  194 

Swimming  Woman,  the 190 

Teton,  tb.- 186, 1*.  239 

Terk&mi.ii,  the 287,250.253 

Tietan 2H0 

Touchet,  tbe 290 

Tongue,  the 128.  137, 138. 144.186.200,215,240.243 

Trail,  tie 329 

Two  Woods,  tbe 348 

Umatilla,  the 307 

Upper  Marion,  the 243 

Upper  Suu,  tbe 250 

Vermillion,  tbe 56,59 

Wall*  Walls,  the 286,286.290,296,297 

White  Tail  Deer,  tbe 191 

Weiscr,  tbn     321,363.364,378 

Wild  Rico,  the 107 

Wood,  tbe 327,329,349,379.400 

Yakima,  tho.      266,  2«9,  2H0.  284 

Yellowstooe,  tbe 125,126, 12H,  130, 131. 132,134, 135, 

13fi,  137.  HI.  150.  i;,a,  154.  I>,  165. 1*1,  189,  194, 199.240.246,247,248,  167 

Yellowbankn,  tbe 39 

Bocks,  mention  of: 

Basaltic 352,373.396 

Cambrian     96,96 

Chalk  Stone 6S 

Cretaceous 95 

Clay  alato 105 

Granite 95 

Lava  hods 349, 360, 364, 371, 373. 400, 404 

Lava  rock 364,383,398.413 

Porous 106.112,113,119 

Sand  rock 87,89,97.105,112 

Sandstone 148 

Sbale 157 

Slate 157 

Silt 118,131.132 

Strata   61. 71. 81, 83, 86,  K4. 92. 90 

Rocks,  Montana  in 131.241,207 


Sage-brash  lands: 

Gumbo  land 164 

In  Idaho 318,322,349,356,364,367,394 

Irrigation  with 66,126.157,272,303 

Saw-mills,  reference  to . 387 

Seasons,  the,  ami  irrigation : 

Climate  of  Dakota 133 

Climate  of  Idaho 400,401 

Dry  winds,  effects  of.., 

-.  .„8„ 


"Crowle 
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Page. 
Seasons,  the,  sad  irrigation  — Continued 

Drought,  1889,  to 182 

Drought  la  Idaho 345.  IttZI 

Effect*  of  dry  (mason 348.361 

Frost 132.202 

Irrigation  on 140,191, 192,  193,21)0,201! 

On  floods,  eflnols  of 3tv4 

On  plowing  209.224 

Roiiij.tfH'    204 

Walls,  Walla,at «94,29S 

Seepage, conditions  aod  effects  of 803,251,856,258.292,326,341.404 

Small  farms,  desirability  of '291) 

Snow-fall,  reference  to : 

Dakota,Ccntr»Und8onth,in.  »,2a.27,Xl.r..36.7\«>,91,lll,1ia,lM,lill.a46.«.^ 

Idaho,  la ;f33. 351. 376,377 

in  canons  of 33a 

in  Caseis  Connty 3:19 

in  L«mbi  County 356 

on  mountains  of 252.  384, 408, 4iif> 

Beiborg.  at 412 

water-sbed,  on 393 

Washington  Connty.  in 363 

Wood  Ruer  Mountains,  on 34H 

Harsh  Vallny.in 33M 

Melting  of 256 

Hon  tana,  depth  in It* 

Pockets  of. 320 

Springs. references  to MS.  361. 364.305 

Soils,  Tu  reforeoce  to  irrigation    61.  fi-l.fi,.  IO.T1,  ?:(.  ?',,  77.  -I .  -:l.  *».i.  \iy.  \i  i.  ;i:..'.i7.liu,  182. 
126.  133, 136, 153, 157, 15y,  164. ••'.'.  2VJ.  227.88- .iH.; Ml.  818.  8l!>. 25t'.8.V.  at*.  J2" 

Alkali,  the 103,115 

Ashy  loam, of 2<iO 

Black  land,  of 351 

Clay  of 390,399 

Deep,rioh 364 

Gravel,  with a66.S67.8fS 

Productiveness  of 807. 326,369.390 

Sandy 219. 206. 267, 356. 390.  ::96 

Sub-soil, the 2W,«30,266,9ti7,268 

St.  Paul,  trade  relations  and  arid  treat 7 

States,  reference  to  • 

California,  of 134,m220, 251. 266. 269. 307, 319.409 

Colorado.of 133.147,149, 153. 107.  8H),  88".  yo-.  870,  316,394.407 

Dakota,  North  and  South 43,53,105  226,  227,  248 

Delaware,  of 411 

Foreign,  fin  tish -American  possessions 205 

nUDoTs,of 147, 149. 155. 160, 232.  378.  :W2 

Iowa.of 144.208.232 

Kansas,  of 155,220,246.270 

Maryland,  *f. 139 

Middle,  the 232 

Hinnesota.of 145,146,152.242 

MisBouri.of 232,187 

Montana,  of 124, 

126. 140, 146,  WO,  161, 166, 167. 168.  IP?,  yip.  2v?.  240.  8.-.".  y:,l.  y.:'..'-   .:?..  ■]." 

New  England,  the 411 

New  York 411 

Nevada,©* 134.  I60.2U-.  vi'i.y:',  3i!\:t2U,  337.392, 408. 409 

New  York,  of 141,145,147,168,240,411 

Nebraska,  of 220 

Oregon. of 306,319,373  409.412 

Pennsylvania,  of 411 

Teiaa.of |i.;>.  ■;i-!.y.;:i. -.i»i-.-j 17. 870 

Virginia,  of 139,159 

Statehood  for  Territories,  references  to : 

Arizona 147,212.276 

Idaho 133 

Stock  raising,  reference  to 243,  319,  32i\358.  Xa:,  302.  365,  371,  383, 

401,  403.  404,  40<J,  410,  412,  413,  414 
Belle  Fourcbe,  at 14 


PlfR 

Stock  raising,  ffrnn™  to— Continued. 

Cattle,  food  for 20H.'J31.T33 

Gallatin  Valley,  in IT" 

Heleua,  at 143.*H 

Horses,  raising 333 

Pastures,  for 143 

Sheep,  ralaing KB 

Streams,  charact«r>stlcs  oft 

Fall  of 1* 

High  banks  on *" 

bi  coulees 160.164 

Intersecting -K 

Irrigation,  use  in 3TA.3G0.W2i 

I.atnrals.  as 2«) 


Large  o< 
LeiubK 


Lemhi  Cnur.ty,  in 353 

Milling,  for 3W 

Mountain  cum 209,225.  366. XI 

PortNenf,  at 36) 

Small  ones 3&2, 3U7, 377.  W 

Springs,  from 166,  3M 

Valleys,  In l«,Bffl 

System  i.i.  for  Irrigation 240,2« 

Surveys: 

Systems  of. U* 

Cost  of 2"7 

Custer  Coonty,  la 39S 

Duty  of  Government,  on -M 

Finding  water,  for 209.3rfl 

For  reservoir  sites 331 

Government,  by 914,234,  35*.  3-9 

Irrigation,  for im.21fi.2OT.234 

Preilmicisrv  to $* 

Rights  of  way,  for 234 

Surveyor,  land 325 

Surveyors- general 319,  32",  330, 341, 34H,  XX 

Tables  of: 

Estimates  or  water  needed 138 

Land*  under  irrigation 1% 

Territories,  tbe,  reference*  to  : 

Idaho H,  13.1,  243,  319,  383,  3*1 

Indian,  toe 842.2M 

New  Mexico «fi 

Utah 133,243,276,339.  342,  3oT.,  383.  3*4.  393.  394,  4US 

Washington 2tk;,  362, 3rt7,  Stt 

Wyoming 143.276 

Wyoming,  boundary  of 137 

Timber,  growth,  osb,  destruction  of flfi,  67. 135. 13»i,  139. 211,212 

Beltsof 242 

Bodies  of 236 

Burned  in  Idaho 386,410 

Co-operation  of  the  people  needed 193 

Cutting,  in  Idaho 410 

Catting,  effect  on  water-courses 179,220 

Culture  of 31* 

Denuding  of I86,l96,3t5 

Forests,  beet  way  to  preserve 237 

Grown  in  Idaho • 367,370 

Government  selling "* 

Government  control  of 180.SB 

Laud  in  Montana *W 

Land  in  Idaho 411 

Mount  Independence,  at 339 

National  Hark,  in *M 

New  growth,  of 237 

Regions,  where  found 327,34S.4(W 

Reserves  for 343 

Scanty  brush.  <n *** 

Sections  of,  Idaho 388,411 

Territory,  useless  for )PSJ.C      W 
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Faff*. 

Timber  agnnts.  United  Stat**: 

Prejodioe  against  strangers  m. 364 

Pinkerton  detectives  objected  to  as 229 

Secret,  uppositioo  to 130,170,179, 1M4, 196,5*48 

Towns,  1 1 in  nt»  of : 

Aberdeen Bfi 

Albion 33ti,349.34J 

Alexandria 41 

Anaoooda 19" 

Asbtoo 44 


iiiunsta 
>a£«r  C 


it  City 1)10 

Basin  City 341. 34«,  349, 350 

Bellevoe , 34*,  354 

Bennington 331 

BUck  CaOon 326 

Blacklbot 390 

Blalooke 306 

Bloom  ingUm , 338 

Blllioga M9, 150, 1:0, 155. 158, 160,  162,  164.  HIS.  1«6  IB7.Ifl8.223 

Blemarck 102,  103,  IW,  122 

BoleoClty 320.28s,  336,341.351.367,371,  405.  409.412 

Bonanza  Bar 339.340.343 

Bosemao 101. 163,176 

Buford 134,223,240 

Butte !:M 

Caldwell 3l7,32«,:wa 

Camae 399 

Cenova 59 

Challia 344 

Chicago 113.235,375 

Cornwall!* 193 

Clark'aFork 193 

Dayton «W 

Deer  Flat : 326 

Deer  Lodge 190,  2U9 

Devil's  Lake 7.110 

Dlgle 331 

Dillon 181 

Dnloth 242 

Eagle  Bock 382, 373. 376,  :W0 

East  Fork 329,331 

Eldorado : irjd 

Emmetsville 325,326 

Fairy  Point 131 

Failktoo  ; 61 

Fargo 102,103.104,105,110 

Ferry  Point 186,197,138 

KHh  Haven 333 

Frelborg 116 

Forsytb 137 

Georgetown 331 

Oleodive 1*.  127,  l-JH,  129, 130,131,134,  H>0 

OoMFork 335.336 

Grand  Forks 104.106 

Grangevtlle 342.347 

Great  Fall* 240,253 

Hailing 329 

Helena 148,167,208,211,221 

Huron 59 

Howard 137 

Individual 332 

Jamestown 58,  flu,  77, 97, 103 

Keteham 329 

Kootenai 363 

Knna 326 

Lavina 165 

La  Moore 40 

Lewiatoo „.. ....    i     404 


Towns,  mmu  of— Continued. 

Lewiston,  Moot  190.  JM 

Lewlslon,  Idaho 367, 3ft, 308,3)1 

Liberty 333 

Lisbon 100 

Livingston 125,253 

Madison,  Wis 1*9 

Madison,  8.  Dak 68,71. 73. 73 

MalndCity 3S&359 

Malta. 339 

Manchester 74 

Maudan 108.109. 115. 116,131 

Maokato Stfl 

Mayville 113 

Middle  Fork „ 335 

UidilloUm 371 

Miles  City 13li.  130,137, 13H,1«,  HI.  M4. 145, 150.WO 

M.iibaok ea 

Milwaukee *» 

Missoula, 90.-&* 

Mount  Cbute  .....* 306 

Mount  Jefferson 308 

Mount  Hood 306 

Mountain  Home 315,371 

Myers I» 

N'am|>a . 3*> 

New  Chicago 190 

N«w  Orleans 381 

New  Salem 114 

Kilos  City MO 

Nonnan 33* 

Oakly 341 

Ogdeo  City 357 

Omaha Stt.364 

Obida 33* 

Paris 333 

Pembina 104 

Phosnlx 133 

Pocstullo 364 

Rapid  City    63,66 

Bed  Lodge 163 

Kocky  Bar 344 

SalmouCity 363,35) 

Sanders 117 

S.ni  Francisro 378 

Haw  Tooth 339 

Sil-.r  i  .|v 360 

Sioux  Falls 53 

Bboslione. 34*.  349. 350, 352 

Smith'-.  Kiver 188.400 

Soldier 350 

Spring  Forks „ 335 

St.  Charles 33* 

Stanton 348 

T»ton 4U 

Teton  Inland 413 

The  Dalles 308 

Tlmraas  Fork 3M 

Tiknra 361,358 

Topeka S4S 

Totren 183 

Towft  City 105 

Van  Wjck 335 

Virginia  City HI 

WaLpeton 108 

Walla  Walla 385,301.  367,36?. Ill 

Wallula 393,398 

Washington,  D.C W 

Webster 44 
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Town*,  names  of— Continued. 

Weiser 362, 3G3 

Wolf  Point 138 

Yakima 879,381,983 

Yaokton' 44.77,108 

TopoKranuy,  refor..noe8  to ISO.  144. 146. 147.  l«t,  166.  167.200.213.916,393 

Towneblpsof  land.  Montana,  in 14(1.187,188 

Tnnnele,  references  to 969,345 

Trading  posts,  M»j..i(i»pii'« 193 

Trees,  in  arid  region  ■ 

Alder 51,78,236 

Cottonwood 236 

Decay  of,  on  mountains 198 

Growth  of 193 

In  Montana 236 

Kind  of,  too 197 

Lodge- pole  ploe 197 

Mining  purposes,  for 198  237 

Pine,  the 197 

V. 
Valleys,  for  irrigation,  names  of: 

Atanah 281 

Antelope 344 

BarBntte 49 

Bear  Creek 358 

Bellevne. . 


2  Horn 131,249 

flings,  at 99.12.1, 131.149, 153,154.156 

BitterRoot,  the 192.193, 194.901,254,269,169,977 


Boise 325.373 

Brnnean 336,358 

Clark's  Fork 165 

Crow  Creek 191 

Caster  Comity 137, 14H 

Deer  Lodge 189 

Divie 381 

Dry 32<i 

French  town  193 

Gallatin ....119,131,133,137,191 

Garden 33G 

Gila  River 147 

Grass 193 

Heart  River low 

Hellftate  Konde 193 

Hose  Plain 193 

James, the   32,01,62,65,74,79,83,88.89,104 

Jefferson  ...... .....  137 

Jndith  Basin 1G1 

Jooetioo  .... .... 339 

Little  Horn 242 

Lone  Horse  Prairie 126 

Lons;,  0 322,39:(.:!:(5,3r.:ir.j 

Lost  River 344 

Madison - 137 

Malad b 357,359 

Marsh 338,343 

Middle 363 

Mississippi 147,232.378 

Mlssonls 192 

Missouri 101,104,246 

Nacbett  River 981 

Mevada 403 

Paksimer 354 

Payette 408 

Pashamami 344 

Pease  Bottom 137.148 

Pierre 83 

Poverty fcvoo^lc  ^ 


ValW*.  fur  iff  icetion,  nmn  of— Continued. 

Prvor  Cheek .*. 242 

Baft 3» 

Bapid _ 63 

Bed  River,  the 98.77,98,93,115,96. 101. 103.194,106 

BockCivek 356 

Rosebud 134 

RoddiI 336,344 

Sail  River „ H7 

Smith  River 19* 

Spear  Fish 63 

Suake 381, 328,346, 3*8,384, 371, 378.  374, 375 

Squaw —  ...._ 335 

Thompson's  Prairie 193 

Tongue  Biver _ 137,148 

Weber. 373,409 

Yakiuia 869,277 

Wheteloue 33 

Yellowstone "9.  126,  126",  131. 134, 137, 144, 149, 151,  158,  161, 166,  22b.  W7, 834 

Vallfys.  aurtcultnral  land  in 395 

cultivated  landa  in 802,807 

low,  for  use 134 

of  the  Nile 118,132,147 

water  in 807 

W. 

W*-vr  for  irrigation,  references  to: 

Aceqnia,  above  level  of „ 412 

Alfalfa,  for 371.879 

Amount  needed  for  Bret  year 851 

Amount,  per  acre 319 

Appropriated,  amounts 866,860,363.394 

Bear  Lake,  in   385 

Bench  lands,  on 884 

Bottom  lands,  on 884 

Camaa  Prairie,  at 349 

Cash  tax.  for 413 

Cassia  Coonty,  in .................... 338 

Cheyenne  Biver,  character  of 89 

Commissioner  of 413 

Constitution,  State,  on  dm 403 

Corn,  used  fur  raising 871,872 

Cost  of.  urracre 194, 247, 248. 849,  Iff*,  Iff 

Cost  per  acre 902.971,272 

Coat  when  stored 383 

Crot.ii)  Acquednct,  reference  to 847 

Cubic  feet  of 15,322,346 

Disappears  through  lava  beds — ... 400 

Disputes  OTer  rights  of... „ 906 

Distributing  of,  the 383,408 

Duty  of 271. 872, 397.340, 348, 286 

Economy  in  oee  of 9*8 

Elevation  of 969,412 

Failure  of,  the 398 

Fertilizer,  as  a 215 

Floods  of 817.342,350.393 

Flow  of 271. 272, 337.33*. 343, 348,35*. 383, 390. 394 

Flowing  nnder  surface 295 

Fonnd  easily,  where 389 

Grasses,  growth  underwater 871,872 

Headnf 397 

High 387,395 

How  sold 397 

Inches  of,  requited  per  acre 340,413 

Irrigation  for 829,348,349 

Lack  of 351 

Laws  of 149,412 

Legislation  on 909 

Lent  to  the  peoplo ^.^  ^(JIB 


INDEX.  459 

Pago. 
Water  for  irrigation,  references  to — Continued. 

Litigation  on 184.394,4(16 

Local  government,  ni  <l . . 390 

Low. water  mark 269,395 

Mammoth  storage  of 408 

Ma-tor,  water. 391 

Mimmoro  of 341 

Miner'*,  inches  of.... 259.260.3U6.3W.3KI 

Mining  for 207,230.354 

Ownersbip.-of.. 402 

roods,  in let 

Powor.  fur  log  floating,  as 327 

Price  of,  for  irrigation 211,  310, 346, 403,406 

Percolates,  how  it 267. 267.  268.  395 

Percentage  of  waste 186,197.404 

Quaotity,  per  acre. reqnired 204 

Kiparian  rights,  in 209,363 

Bight*.,  of  ami  in 16R,  167, 21U.  211  .2.in.  i[J.:t1(i.3WJ.409,4l2,4l:) 

R-Dt  per  acre 4IUJ 

Benr,  coat  of,  in  United  States,  Italy,  and  trance 20 

Rights,  power  to  sell 403 

Scarcity  of 407 

Seasons  of  increase  ami  decrease 349 

Sheds,  water UG,363,3t« 

Spring,  in 3fi3 

State*,  to  sell  Uj 401,408 

Storage  of,  references  to    30,103.118.135,147,167, 

214,216. 217. 2lM,  227,  228,  22".',  IV'.JM,  'ZX  ifU,  234,  2;!;.. 237, 244,  246, 
2:.«,2:.:i,a5:.1ar.fi. '2ir7.2.>.  2.:;.2i...  21.11.  2?".  arc.  ->i,  3U.:H4,:u>.*», 
334, 350,  35.1,  363,  364,  365,  372,  373,  374,  383.  385,  :B*T.,  3-JB,  400,  4U4,  4u5, 
406, 407,  liir 

Storm  waters,  the 116,145,  147 

Si  li><  rr    nr..i.  supply,  a 350 

Sopply,  Artie  current*,  by 319 

Supply  of,  where  from 160, 1KJ, 

205, 207,223. 224. 242,264. 265,294, 30H.  317,3: IB,  351, 356, 359, 364, 412,  413 

Supreme  ooort,  decisions  of,  on 810 

Surface,  on 165,214.247 

Veins  of lOg 

Windmills,  raised  hv 362 

Weirs  in  Irrigating  works 252,321,341,346 

Waste  of  water,  natural 252 

Winds,  the  Chinook 114,115,223 


Yellowstone,  National  Park,  the 151,186,200,377,400,408 
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